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FIGURE 4 

MTLLPGLLFLTWHTCLAHHDPSLRGHPHSHGTPHCYSAEELPLGOAPPHL.ARGAKWGOALPVALVSSLE 

AASHRGRHERPSATTQCPVLRPEEWLEADTHQRSISPWRYRVDTDEDRYPOKLAFAECLCRGCIDARTGRE 
TAALNSVRLLQSLLVLRRRPCSRDGSGLPTPGAFAFHTEFIHVPVGCTCVLPRSV 

Signal peptide : Amino acids 1-18 
Tyrosine kinase phosphorylation site: Amino acids ill2-12l 

N-myristoylation sites : Anino acids 
32-38; 55-61; 133-139 

Leucine zipper pattern: Amino acids 3-25 
Homologous region to IL-17: Amino acids 99-195 
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FIGURE 6 

MRERPRLGEDSSLISLFLOWVAFLAMVMGTHTYSHWPSCCPSKGODTSEELLRWSTWPVPPLEPARPNRHP 

ESCRASEDGPLNSRAISPWRYELDRDLNRLPQDLYHARCLCPHCVSLQTGSHMDPRGNSELLYHNQTVFYR 
RPCHGEKGTHKGYCERRLYRVSACVCVRPRVMG 

Signal peptide : Anino acids - 32 

N-glycosylation site : Amino acids l36-140 

Tyrosine kinase phosphorylation site: Amino acids 27-35 

N-myristoylation sites : . Amino acids 44-50; l50-56 
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EIGURE 8 

MLVAGFLLALPPSWAAGAPRAGRRPARPRGCADRPEELLEOLYGRLAAGVLSAFHHTLQLGPREQARNASC 
PAGGRPGDRRFRPPTNLRSVSPWAYRISYDPARYPRYLPEAYCLCRGCLTGLFGEEDWRFRSAPVYMPTVW 

LRRTPACAGGRSVYTEAYVTIPVGCTCVPEPEKDADSINSSIDKQGAKLLLGPNDAPAGP 

Signal peptide : Amino acids 1-15 

N-glycosylation sites: Amino acids 68-72; 181-185 

Tyrosine kinase phosphorylation site: Amino acids 97-106 

N-myristoylation sites: Amino acids 17-23; 49-55; 74-80; 
8 - 24 

Amidation site: Amino acids 21-25 
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FIGURE 9 

CAACTGCACCTCGGTTCTATCGATAGCCACCAGCGCAACATGACAGTGAAGACCCTGCATGGCCCAGCCAT 
GGTCAAGTACTTGCTGCTGTCGATATTGGGGCTTGCCTTTCTGAGTGAGGCGGCAGCTCGGAAAATCCCCA 
AAGTAGGACATACTTTTTCCAAAAGCCGAGAGTTGCCCGCCTGTGCCAGGAGGTAGTATGAAGCTTGAC 

AGGCATCATCAATGAAAACCAGCGCGTTTCCATGTCACGTAACATCGAGAGCCGCTCCACCTCCCCCTG 

GAATTACACTGTCACTTGGGACCCCAACCGGACCCCTCGGAAGTTGTACAGGCCCAGTGTAGGAACTTGG 

GCTGCATCAATGCTCAAGGAAAGGAAGACATCTCCATGAATTCCGTTCCCATCCAGCAAGAGACCCTGGTCGTC 
CGGAGGAAGCACCAAGGCTGCTCTGTTTCTTCCAGTTGGAGAAGGTGCTGGTGACTGTTGGCTGCACCTG 

CGTCACCCCTGTCATCCACCATGTGCAGTAAGAGGTGCATATCCACTCAGCTGAAGAAG 
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FIGURE 10 

MTVKTLHGPAMVKYLLLSILGLAFLSEAAARKIPKVGHTFFQKPESCPPVPGGSMKLDIGIINENORVSMS 
RNIESRSTSPWNYTVTWDPNRYPSEVVOAQCRNLGCINAQGKEDISMNSVPIOOETLVVRRKHQGCSVSFQ 

Signal sequence: Amino acids 1-30 

N-glycosylation site: Anino acids 83-86 

N-myristoylation sites: Amino acids 106-111; 13 6-41 
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FIGURE 11 

CCGGCGATGTCGCTCGIGCTGCTAAGCCTGGCCGCGCTGTGCAGGAGCGCCGTACCCCGAGAGCCGACCGT 

TCAATGTGGCTCTGAAACTGGGCCATCTCCAGAGTGGATGCTACAACAEGATCTAATCCCCGGAGACTTGA 

GGGACCTCCGAGTAGAACCTGTTACAACTAGTGTTGCAACAGGGGACTATTCAATTTTGATGAATGTAAGC 

TGGGTACTCCGGGCAGATGCCAGCATCCGCTTGTTGAAGGCCACCAAGATTTGTGTGACGGGCAAAAGCAA 
CTTCCAGTCCTACAGCTGTGTGAGGTGCAATTACACAGAGGCCTCCAGACTCAGACCAGACCCTCTGGTG 

GTAAATGGACATTTTCCTACATCGGCTTCCCTGTAGAGCTGAACACAGTCTATTTCATTGGGGCCCATAAT 

ATTCCTAATGCAAATATGAATGAAGATGGCCCTTCCATGTCTGGAATTTCACCTCACCAGGCTGCCTAGA 

CCACATAATGAAATATAAAAAAAAGTGTGTCAAGGCCGGAAGCCTGTGGGATCCGAACATCACTGCTTGTA 
AGAAGAATGAGGAGACAGTAGAAGTGAACTTCACAACCACTCCCCTGGGAAACAGATACATGGCTCTTATC 

CAACACAGCACTATCACGGGTTTTCTCAGGTGTTGAGCCACACCAGAAGAAACAAACGCGAGCTTCAGT 

GGTGATTCCAGTGACTGGGGATAGTGAAGGTGCTACGGTGCAGCGACCCATATTTCCTACTTGTGGCA 

GCGACTGCATCCGACATAAAGGAACAGTTGTGCTCTGCCCACAAACAGGCGTCCCTTTCCCTCTGGAAAC 

AACAAAAGCAAGCCGGGAGGCTGGCGCCTCTCCTCCTGCTGTCCTGCTGGTGGCCACAGGGTGCGGT 

GGCAGGGATCTACTAATGTGGAGGCACGAAAGGATCAAGAAGACTTCCTTTCTACCACCACACACTGC 

CCCCCATTAAGGTTCTTGTGGTTTACCCATCTGAAATATGTTTCCATCACACAATTTGTTACTTCACTGAA 

TTTCTTCAAAACCATGCAGAAGTGAGGTCATCCTTGAAAAGTGGCAGAAAAAGAAAATAGCAGAGATGGG 

TCCAGTGCAGTGGCTTGCCACTCAAAAGAAGGCAGCAGACAAAGTCGTCTTCCTTCTTTCCAATGACGTCA 

ACAGTGTGTGCGATGGTACCTGTGGCAAGAGCGAGGGCAGTCCCAGTGAGAACTCTCAAGACCCTTCCCC 

CTTGCCTTTAACCTTTTCTGCAGTGATCTAAGAAGCCAGATTCATCTGCACAAATACGTGGTGGTCTACTT 
TAGAGAGATTGATACAAAAGACGATTACAATGCTCTCAGTGTCTGCCCCAAGTACCACCTCATGAAGGATG 
CCACTGCTTTCTGTGCAGAACTTCTCCATGTCAAGCAGCAGGTGTCAGCAGGAAAAAGATCACAAGCCTGC 
CACGATGGCTGCTGCTCCTTGTAG 
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FIGURE 12 

MSLVLLSLAALCRSAVPREPTVQCGSETGPSPEWMLOHDLIPGDLRDLRVEPVTTSWATGDYSILMNVSWV 
LRADASIRLLKATKICVTGKSNFOSYSCVRCNYTEAFOTOTRPSGGKWTFSYIGFPVELNTVYFIGAHNIP 
NANMNEDGPSMSVNFTSPGCLDHIMKYKKKCVKAGSLWDPNITACKKNEETVEVNFTTTPLGNRYMALIOH 
STIIGFSQVFEPHQKKQTRASW VIPVTGDSEGATWQLTPYFPTCGSDCIRHKGTV VLCPQTGVPFPLDNNK 
SKPGGWLPL,L,L, SLWAWWLVAGYLMWRHERKKTSFSTTTLLPPKVLVVYPSECFHHTCYFTEFL 

QNHCRSEVILEKWQKKKIAEMGPVQWLATOKKAADKWVFLLSNDVNSVCDGTCGKSEGSPSENSODLFPLA 
FNLFCSDLRSQIHLHKYVVVYFREIDTKDDYNALSWCPKYHLMKDATAFCAELLHVKOQVSAGKRSQACHD 
GCCSL, 

Signal sequence: Amino acids 1-14 

Transmembrane domain: Amino acids 290-309 

N-glycosylation sites: Amino acids 67-70; 103-106; 156-159; 
183-186; 197-200; 283 - 286 

cAMP- and CGMP-dependent protein kinase phosphorylation sites: 
Anino acids 228-231; 319-322 

N-myristoylation site: Amino acids lie -123 

Amidation site: Amino acids 488-491 
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FIGURE 6 

MGSSRLAALLLPLLLIVIDLSDSAGIGFRHLPHWNTRCPLASHTDDSFTGSSAYIPCRTWWALFSTKPWCV 
RVWHCSRCLCOHLLSGGSGLORGLFHLLVOKSKKSSTFKFYRRHKMPAPAORKLLPRRHLSEKSHHISIPS 
PDISHKGLRSKRTOPSDPETWESLPRLDSQRHGGPEFSFDLLPEARAIRVTISSGPEVSWRLCHQWALECE 
ELSSPYDVQKIVSGGHTVELPYEFLLPCLCIEASYLQEDTVRRKKCPFOSWPEAYGSDFWKSVHFTDYSOH 
TQMVMALTLRCPLKLEAALCQRHDWHTLCKDLPNATARESDGWYVLEKVDLHPQLCFKFSFGNSSHVECPH 
OTGSLTSWNVSMDTOAQQLILHESSRMHATFSAAWSLPGLGODTLVPPVYTVSQARGSSPWSLDLIIPFLR 
PGCCVLVWRSDVQFAWKHLLCPDVSYRHLGLLILALLALLTLLGVVLALTCRRPOSGPGPARPVILLLHAAD 
SEAQRRLVGALAELLRAALGGGRDVIVDLWEGRHVARVGPLPWLWAARTRWAREQGTVLLLWSGADLRPVS 
GPDPRAAPLALLHAAPRPLLLLAYFSRLCAKGDPPPLRALPRYRLLRDLPRELRALDARPFAEATSWGR 

LGARORROSRLELCSRLEREAARLADLG 

Signal peptide: Amino acids l-23 

Transmembrane domain : Amino acids 455-472 

N-glycosylation sites: Amino acids 318-322; 347-351; 364-368 

Glycosaminoglycan attachment site: Amino acids 482-486 

cAMP- and ccMP-dependent protein kinase phosphorylation sites: 
Amino acids lo4-108; 645-649 

Tyrosine kinase phosphorylation site: Amino acids 322-329 

N-myristoylation sites: Amino acids 90-96; 358-364; 470 - 476 

Eukaryotic cobalamin-binding proteins : Amino acids 453-462 
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IL-17 FAMILY OF CYTOKINES HAS COMPLEX PATTERN 
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IL-17 INDUCES BREAKDOWN AND INHIBITS SYNTHESIS OF CARTILAGE MATRIX 
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INHIBITION OF NETRICOXIDE RELEASE DOES NOT BLOCK THE DETRIMENTAL 
EFFECTS OF IL 17 ON MATRIX BREAKDOWN OR SYNTHESIS 
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IL-17D, PRESENT IN BRAIN, DECREASES RAPIDLY FOLLOWING STROKE 

FIG. 45 
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IL-17 RECEPTOR-LIKE POLYPEPTIDES AND 
THERAPEUTIC USES THEREOF 

RELATED APPLICATIONS 

This application is a continuation of, and claims priority 
under 35 U.S.CS 120 to, U.S. application Ser. No. 10/617,573 
filed Jul. 11, 2003, now U.S. Pat. No. 7,771,719 which is a 
continuation of, and claims priority under 35 U.S.C S 120 to, 
U.S. application Ser. No. 10/000,157 filed Oct. 30, 2001, now 
abandoned which is a continuation-in-part of and claims 
priority under 35 U.S.C S120 to, U.S. application Ser. No. 
09/931,836 filed Aug. 16, 2001, now U.S. Pat. No. 7,435,793 
which is a continuation of, and claims priority under 35 U.S.C 
S120 to, PCT Application PCT/US00/05601 filed Mar. 1, 
2000, and where U.S. application Ser. No. 09/931,836 is also 
a continuation-in-part of, and claims priority under 35 U.S.C 
S120 to, U.S. application Ser. No. 09/929,404 filed Aug. 13, 
2001, now abandoned which is a continuation of, and claims 
priority under 35 U.S.C S120 to, PCT Application PCT/ 
US00/05841 filed Mar. 2, 2000, and where U.S. application 
Ser. No. 09/929,404 is also a continuation-in-part of, and 
claims priority under 35 U.S.CS 120 to, U.S. application Ser. 
No. 09/918,585 filed Jul. 30, 2001, now abandoned which is 
a continuation of, and claims priority under 35 U.S.CS 120 to, 
PCT Application PCT/US00/04341 filed Feb. 18, 2000, and 
where U.S. application Ser. No. 09/918,585 is also a continu 
ation-in-part of, and claims priority under 35 U.S.C S 120 to, 
U.S. application Ser. No. 09/908,827 filed Jul.18, 2001, now 
abandoned which is a continuation of and claims priority 
under 35 U.S.CS 120 to, U.S. application Ser. No. 09/747,259 
filed Dec. 20, 2000, now U.S. Pat. No. 6,569,645 which 
claims priority under 35 U.S.C. 119, to provisional applica 
tion Nos. 60/253,646 filed Nov. 28, 2000, 60/244,072 filed 
Oct. 26, 2000, 60/242,837 filed Oct. 24, 2000, 60/213,807 
filed Jun. 22, 2000, 60/191,007 filed Mar. 21, 2000, 60/175, 
481 filed Jan. 11, 2000, 60/172,096 filed Dec. 23, 1999 and 
60/138,387 filed Jun.9, 1999, and where U.S. application Ser. 
No. 09/908,827 is also a continuation-in-part of, and claims 
priority under 35 U.S.C S120 to, PCT Application PCT/ 
US01/21735 filed Jul.9, 2001, which is a continuation-in-part 
of, and claims priority under 35 U.S.C S120 to, PCT Appli 
cation PCT/US01/21066 filed Jun. 29, 2001, which is a con 
tinuation-in-part of, and claims priority under 35 U.S.CS 120 
to, PCT Application PCT/US01/19692 filed Jun. 20, 2001, 
which is a continuation-in-part of, and claims priority under 
35 U.S.C S120 to, U.S. application Ser. No. 09/874,503 filed 
Jun. 5, 2001, now abandoned which is a continuation-in-part 
of, and claims priority under 35 U.S.C S120 to, PCT Appli 
cation PCT/US01/17800 filed Jun. 1, 2001, which is a con 
tinuation-in-part of, and claims priority under 35 U.S.CS 120 
to, U.S. application Ser. No. 09/854,280 now U.S. Pat. No. 
7,115,398 and Ser. No. 09/854,208 now U.S. Pat. No. 7,217, 
412 both filed May 10, 2001, where U.S. application Ser. No. 
09/854,280 is a continuation of, and Ser. No. 09/854,208 a 
divisional of, and claim priority under 35 U.S.CS 120 respec 
tively to, U.S. application Ser. No. 09/311,832 filed May 14, 
1999, now abandoned which claims priority under 35 U.S.C. 
119, to provisional application Nos. 60/113,621 filed Dec. 23, 
1998 and 60/085,579 filed May 15, 1998, and where U.S. 
applications Ser. Nos. 09/854,280 and 09/854.208 both are 
continuation-in-parts of, and claim priority under 35 U.S.C 
S120 to, U.S. application Ser. No. 09/816,744 filed Mar. 22, 
2001, now U.S. Pat. No. 6,579,520 which is a continuation 
in-part of, and claims priority under 35 U.S.C S120 to, PCT 
Application PCT/US01/06520 filed Feb. 28, 2001, which is a 
continuation-in-part of, and claims priority under 35 U.S.C 
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S120 to both, PCT Application PCT/US00/34956 filed Dec. 
20, 2000, and U.S. application Ser. No. 09/747,259 filed Dec. 
20, 2000, now U.S. Pat. No. 6,569,645 both of which are 
continuation-in-parts of, and claim priority under 35 U.S.C 
S120 to, PCT Application PCT/US00/32678 filed Dec. 1, 
2000, which is a continuation-in-part of, and claims priority 
under 35 U.S.CS 120 to, PCT Application PCT/US00/30873 
filed Nov. 10, 2000, which is a continuation-in-part of, and 
claims priority under 35 U.S.C S 120 to, PCT Application 
PCT/US00/23328 filed Aug. 24, 2000, which is a continua 
tion-in-part of, and claims priority under 35 U.S.C S 120 to, 
U.S. application Ser. No. 09/644,848 filed Aug. 22, 2000, now 
abandoned which is a continuation-in-part of and claims pri 
ority under 35 U.S.C S120 to Ser. No. 09/311,832 filed May 
14, 1999, now abandoned and where U.S. application Ser. No. 
09/644,848 is also a continuation-in-part of, and claims pri 
ority under 35 U.S.C S120 to, PCT Application PCT/US00/ 
15264 filed Jun. 2, 2000, which is a continuation-in-part of, 
and claims priority under 35 U.S.CS 120 to, PCT Application 
PCT/US00/07532 filed Mar. 21, 2000, which claims priority 
under 35 U.S.C. 119, to provisional application No. 60/134, 
287 filed May 14, 1999, and where PCT Application PCT/ 
US00/07532 is also a continuation-in-part of, and claims 
priority under 35 U.S.C S120 to, PCT Application PCT/ 
US00/05841 filed Mar. 2, 2000, which is a continuation-in 
part of, and claims priority under 35 U.S.C S 120 to, PCT 
Application PCT/US00/5601 filed Mar. 1, 2000, which is a 
continuation-in-part of, and claims priority under 35 U.S.C 
S120 to, PCT Application PCT/US00/04341 filed Feb. 18, 
2000, which is a continuation-in-part of, and claims priority 
under 35 U.S.CS 120 to, PCT Application PCT/US99/31274 
filed Dec. 30, 1999, which claims priority under 35 U.S.C. 
119, to provisional application Nos. 60/131,022 filed Apr. 26, 
1999 and 60/130,232 filed Apr. 21, 1999, and where PCT 
Application PCT/US99/31274 is a continuation-in-part of 
and claims priority under 35 U.S.C S 120 to, U.S. application 
Ser. No. 09/380,142 filed Aug. 25, 1999, now abandoned 
which is the National Stage filed under 35 U.S.CS371 of PCT 
Application PCT/US99/10733 filed May 14, 1999, and where 
PCT Application PCT/US99/31274 is a continuation-in-part 
of Ser. No. 09/380,138 filed Aug. 25, 1999, now abandoned 
which is the National Stage filed under 35 U.S.CS371 of PCT 
Application PCT/US99/05028 filed Mar. 8, 1999, and where 
PCT Application PCT/US99/31274 is also a continuation-in 
part of, and claims priority under 35 U.S.C S 120 to, PCT/ 
US99/10733 filed May 14, 1999, which is a continuation-in 
part of, and claims priority under 35 U.S.C S 120 to, PCT 
Application PCT/US99/05028 filed Mar. 8, 1999, all of 
which are herein incorporated by reference. 

FIELD OF THE INVENTION 

The present invention relates generally to the identification 
and isolation of novel DNA and to the recombinant produc 
tion of novel polypeptides having sequence similarity to 
interleukin-17 and to interleukin-17 receptor protein, desig 
nated herein as “PRO” polypeptides. 

BACKGROUND OF THE INVENTION 

Extracellular proteins play important roles in, among other 
things, the formation, differentiation and maintenance of 
multicellular organisms. The fate of many individual cells, 
e.g., proliferation, migration, differentiation, or interaction 
with other cells, is typically governed by information 
received from other cells and/or the immediate environment. 
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This information is often transmitted by secreted polypep 
tides (for instance, are, in turn, received and interpreted by 
diverse cell receptors or membrane-bound proteins. These 
secreted polypeptides or signaling molecules normally pass 
through the cellular secretory pathway to reach their site of 
action in the extracellular environment. 

Secreted proteins have various industrial applications, 
including as pharmaceuticals, diagnostics, biosensors and 
bioreactors. Most protein drugs available at present, Such as 
thrombolytic agents, interferons, interleukins, erythropoi 
etins, colony stimulating factors, and various other cytokines, 
are secretory proteins. Their receptors, which are membrane 
proteins, also have potential as therapeutic or diagnostic 
agents. 
Membrane-bound proteins and receptors can play impor 

tant roles in, among other things, the formation, differentia 
tion and maintenance of multicellular organisms. The fate of 
many individual cells, e.g., proliferation, migration, differen 
tiation, or interaction with other cells, is typically governed 
by information received from other cells and/or the immedi 
ate environment. This information is often transmitted by 
secreted polypeptides (for instance, mitogenic factors, Sur 
vival factors, cytotoxic factors, differentiation factors, neu 
ropeptides, and hormones) which are, in turn, received and 
interpreted by diverse cell receptors or membrane-bound pro 
teins. Such membrane-bound proteins and cell receptors 
include, but are not limited to, cytokine receptors, receptor 
kinases, receptorphosphatases, receptors involved in cell-cell 
interactions, and cellular adhesin molecules like selectins and 
integrins. For instance, transduction of signals that regulate 
cell growth and differentiation is regulated in part by phos 
phorylation of various cellular proteins. Protein tyrosine 
kinases, enzymes that catalyze that process, can also act as 
growth factor receptors. Examples include fibroblast growth 
factor receptor and nerve growth factor receptor. 

Similarly to secreted proteins, membrane-bound proteins 
and receptor molecules have various industrial applications, 
including as pharmaceutical and diagnostic agents. Receptor 
immunoadhesins, for instance, can be employed as therapeu 
tic agents to block receptor-ligand interactions. The mem 
brane-bound proteins can also be employed for screening of 
potential peptide or small molecule inhibitors of the relevant 
receptor/ligand interaction. 

Efforts are being undertaken by both industry and aca 
demia to identify new, native secreted proteins and native 
receptor or membrane-bound proteins. Many efforts are 
focused on the screening of mammalian recombinant DNA 
libraries to identify the coding sequences for novel secreted 
proteins. Examples of screening methods and techniques are 
described in the literature see, for example, Kleinet al., Proc. 
Natl. Acad. Sci., 93:7108-7113 (1996); U.S. Pat. No. 5,536, 
637). 

In this regard, the present invention relates to identifying 
novel secreted polypeptides and receptors of the interleukin 
17 (IL-17) family which have been shown to be related to 
immune-mediated and inflammatory disease. Immune 
related and inflammatory diseases are the manifestation or 
consequence offairly complex, often multiple interconnected 
biological pathways which in normal physiology are critical 
to respond to insult or injury, initiate repair from insult or 
injury, and mount innate and acquired defense against foreign 
organisms. Disease or pathology occurs when these normal 
physiological pathways cause additional insult or injury 
either as directly related to the intensity of the response, as a 
consequence of abnormal regulation or excessive stimula 
tion, as a reaction to self, or as a combination of these. 
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Though the genesis of these diseases often involves multi 

step pathways and often multiple different biological sys 
tems/pathways, intervention at critical points in one or more 
of these pathways can have an ameliorative or therapeutic 
effect. Therapeutic intervention can occur by either antago 
nism of a detrimental process/pathway or stimulation of a 
beneficial process/pathway. 
Many immune related diseases are known and have been 

extensively studied. Such diseases include immune-mediated 
inflammatory diseases (such as rheumatoid arthritis, immune 
mediated renal disease, hepatobiliary diseases, inflammatory 
bowel disease (IBD), psoriasis, and asthma), non-immune 
mediated inflammatory diseases, infectious diseases, immu 
nodeficiency diseases, neoplasia, etc. 
T lymphocytes (T cells) are an important component of a 

mammalian immune response. T cells recognize antigens 
which are associated with a self-molecule encoded by genes 
within the major histocompatibility complex (MHC). The 
antigen may be displayed together with MHC molecules on 
the Surface of antigen presenting cells, virus infected cells, 
cancer cells, grafts, etc. The T cell system eliminates these 
altered cells which pose a health threat to the host mammal.T 
cells include helper T cells and cytotoxic T cells. Helper T 
cells proliferate extensively following recognition of an anti 
gen-MHC complex on an antigen presenting cell. Helper T 
cells also secrete a variety of cytokines, i.e., lymphokines, 
which play a central role in the activation of B cells, cytotoxic 
T cells and a variety of other cells which participate in the 
immune response. 
A central event in both humoral and cell mediated immune 

responses is the activation and clonal expansion of helper T 
cells. Helper T cell activation is initiated by the interaction of 
the T cell receptor (TCR)-CD3 complex with an antigen 
MHC on the surface of an antigen presenting cell. This inter 
action mediates a cascade of biochemical events that induce 
the resting helper T cell to enter a cell cycle (the G0 to G1 
transition) and results in the expression of a high affinity 
receptor for IL-2 and sometimes IL-4. The activated T cell 
progresses through the cycle proliferating and differentiating 
into memory cells or effector cells. 

In addition to the signals mediated through the TCR, acti 
vation of T cells involves additional costimulation induced by 
cytokines released by the antigen presenting cell or through 
interactions with membrane bound molecules on the antigen 
presenting cell and the T cell. The cytokines IL-1 and IL-6 
have been shown to provide a costimulatory signal. Also, the 
interaction between the B7 molecule expressed on the surface 
of an antigen presenting cell and CD28 and CTLA-4 mol 
ecules expressed on the T cell surface effect T cell activation. 
Activated T cells express an increased number of cellular 
adhesion molecules, such as ICAM-1, integrins, VLA-4, 
LFA-1, CD56, etc. 

T-cell proliferation in a mixed lymphocyte culture or mixed 
lymphocyte reaction (MLR) is an established indication of 
the ability of a compound to stimulate the immune system. In 
many immune responses, inflammatory cells infiltrate the site 
of injury or infection. The migrating cells may be neutro 
philic, eosinophilic, monocytic or lymphocytic as can be 
determined by histologic examination of the affected tissues. 
Current Protocols in Immunology, ed. John E. Coligan, 1994, 
John Wiley & Sons, Inc. 
Immune related diseases could be treated by Suppressing 

the immune response. Using neutralizing antibodies that 
inhibit molecules having immune stimulatory activity would 
be beneficial in the treatment of immune-mediated and 
inflammatory diseases. Molecules which inhibit the immune 
response can be utilized (proteins directly or via the use of 
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antibody agonists) to inhibit the immune response and thus 
ameliorate immune related disease. 

Interleukin-17 (IL-17) has been identified as a cellular 
ortholog of a protein encoded by the T lymphotropic Herpes 
virus Saimiri (HSV) see, Rouvier et al., J. Immunol., 150 5 
(12): 5445-5456 (19993); Yao et al., J. Immunol., 122(12): 
5483-5486 (1995) and Yao et al., Immunity, 3(6):811-821 
(1995). Subsequent characterization has shown that this pro 
tein is a potent cytokine that acts to induce proinflammatory 
responses in a wide variety of peripheral tissues. IL-17 is a 10 
disulfide-linked homodimeric cytokine of about 32 kDa 
which is synthesized and secreted only by CD4" activated 
memory T cells (reviewed in Fossiezet al., Int. Rev. Immunol., 
16:541-551 (1998). 

Despite its restricted tissue distribution, IL-17 exhibits 15 
pleitropic biological activities on various types of cells. IL-17 
has been found to stimulate the production of many cytok 
ines. It induces the secretion of IL-6, IL-8, IL-12, leukemia 
inhibitory factor (LIF), prostaglandin E2, MCP-1 and G-CSF 
by adherent cells like fibroblasts, keratinocytes, epithelial and 20 
endothelial cells. IL-17 also has the ability to induce ICAM-1 
Surface expression, proliferation of T cells, and growth and 
differentiation of CD34" human progenitors into neutrophils. 
IL-17 has also been implicated in bone metabolism, and has 
been suggested to play an important role in pathological 25 
conditions characterized by the presence of activated T cells 
and TNF-C. production such as rheumatoid arthritis and loos 
ening of bone implants (Van Bezooijen et al., J. Bone Miner: 
Res., 14: 1513-1521 1999). Activated T cells of synovial 
tissue derived from rheumatoid arthritis patients were found 30 
to secrete higher amounts of IL-17 than those derived from 
normal individuals or osteoarthritis patients (Chabaud et al., 
Arthritis Rheum., 42:963-970 1999). It was suggested that 
this proinflammatory cytokine actively contributes to Syn 
ovial inflammation in rheumatoid arthritis. Apart from its 35 
proinflammatory role, IL-17 seems to contribute to the 
pathology of rheumatoid arthritis by yet another mechanism. 
For example, IL-17 has been shown to induce the expression 
of osteoclast differentiation factor (ODF) mRNA in osteo 
blasts (Kotake et al., J. Clin. Invest., 103: 1345-1352 (1999). 40 
ODF stimulates differentiation of progenitor cells into osteo 
clasts, the cells involved in bone resorption. Since the level of 
IL-17 is significantly increased in synovial fluid of rheuma 
toid arthritis patients, it appears that IL-17 induced osteoclast 
formation plays a crucial role in bone resorption in rheuma- 45 
toid arthritis. IL-17 is also believed to play a key role in 
certain other autoimmune disorders such as multiple Sclerosis 
(Matusevicius et al., Mult. Scler, 5: 101-104 (1999). IL-17 
has further been shown, by intracellular signalling, to stimu 
late Ca" influx and a reduction in cAMP), in human mac- 50 
rophages (Jovanovic et al., J. Immunol., 160:3513 1998). 
Fibroblasts treated with IL-17 induce the activation of NF 
KB, Yao et al., Immunity, 3:811 (1995), Jovanovic et al., 
supra, while macrophages treated with it activate NF-kB and 
mitogen-activated protein kinases (Shalom-Barek et al., J. 55 
Biol. Chem., 273:27467 (1998). 

Additionally, IL-17 also shares sequence similarity with 
mammalian cytokine-like factor 7 that is involved in bone and 
cartilage growth. Other proteins with which IL-17 polypep 
tides share sequence similarity are human embryo-derived 60 
interleukin-related factor (EDIRF) and interleukin-20. 

Consistent with IL-17's wide-range of effects, the cell 
surface receptor for IL-17 has been found to be widely 
expressed in many tissues and cell types (Yao et al., Cytokine, 
9:794 (1997). While the amino acid sequence of the human 65 
IL-17 receptor (IL-R) (866 amino acids) predicts a protein 
with a single transmembrane domain and a long, 525 amino 

6 
acid intracellular domain, the receptor sequence is unique and 
is not similar to that of any of the receptors from the cytokine/ 
growth factor receptor family. This coupled with the lack of 
similarity of IL-17 itself to other known proteins indicates 
that IL-17 and its receptor may be part of a novel family of 
signalling proteins and receptors. It has been demonstrated 
that IL-17 activity is mediated through binding to its unique 
cell Surface receptor, wherein previous studies have shown 
that contacting T cells with a soluble form of the IL-17 recep 
tor polypeptide inhibited T cell proliferation and IL-2 pro 
duction induced by PHA, concanavalin A and anti-TCR 
monoclonal antibody (Yao et al., J. Immunol., 155:5483-5486 
1995). As such, there is significant interest in identifying 
and characterizing novel polypeptides having homology to 
the known cytokine receptors, specifically IL-17 receptors. 

Recently, we have identified two new proteins termed 
IL-17B and IL-17C that are clearly related to IL-17, estab 
lishing that there exists a family of IL-17-like molecules (Liet 
al., Proc. Natl. Acad. Sci. (USA), 97(2):773-778 2000). 
Interestingly, they do not appear to be ligands for IL-17 recep 
tor, Suggesting that there exists other molecules that serve as 
cognate receptors for these factors. Interest in this family of 
molecules has increased as it has become apparent that IL-17 
may contribute to a number of important medical conditions 
related to immune function: including rheumatoid arthritis, 
immune mediated renal diseases, hepatobiliary diseases, 
inflammatory bowel disease, psoriasis, asthma, multiple scle 
rosis, atherosclerosis, promotion of tumor growth, or degen 
erative joint disease. Given the potential of IL-17 related 
molecules to occupy important roles in the control of immune 
function, there is an interest in the identification of other 
members of this family and the receptors that direct the 
actions of these molecules through particular target cell popu 
lations. In this respect, the present invention describes the 
cloning and characterization of novel proteins (designated 
herein as “PRO” polypeptides) that are similar in amino acid 
sequence to IL-17, and active variants thereof, as well as 
novel interleukin-receptor molecules which have been shown 
to interact with the novel IL-17 protein ligands. 

SUMMARY OF THE INVENTION 

A. Embodiments 
The present invention concerns compositions and methods 

useful for the diagnosis and treatment of immune related 
disease in mammals, including humans. The present inven 
tion is based on the identification of proteins (including ago 
nist and antagonist antibodies) which either stimulate or 
inhibit the immune response in mammals. Immune related 
diseases can be treated by Suppressing or enhancing the 
immune response. Molecules that enhance the immune 
response stimulate or potentiate the immune response to an 
antigen. Molecules which stimulate the immune response can 
be used therapeutically where enhancement of the immune 
response would be beneficial. Alternatively, molecules that 
Suppress the immune response attenuate or reduce the 
immune response to an antigen (e.g., neutralizing antibodies) 
can be used therapeutically where attenuation of the immune 
response would be beneficial (e.g., inflammation). Accord 
ingly, the PRO polypeptides of the present invention and 
agonists and antagonists thereof are also useful to prepare 
medicines and medicaments for the treatment of immune 
related and inflammatory diseases. In a specific aspect, Such 
medicines and medicaments comprise a therapeutically 
effective amount of a PRO polypeptide, agonist orantagonist 
thereof with a pharmaceutically acceptable carrier. Prefer 
ably, the admixture is sterile. 
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In a further embodiment, the invention concerns a method 
of identifying agonists of orantagonists to a PRO polypeptide 
which comprises contacting the PRO polypeptide with a can 
didate molecule and monitoring a biological activity medi 
ated by said PRO polypeptide. Preferably, the PRO polypep 
tide is a native sequence PRO polypeptide. In a specific 
aspect, the PRO agonist or antagonist is an anti-PRO anti 
body. 

In another embodiment, the invention concerns a compo 
sition of matter comprising a PRO polypeptide or an agonist 
orantagonistantibody which binds the polypeptide in admix 
ture with a carrier or excipient. In one aspect, the composition 
comprises a therapeutically effective amount of the polypep 
tide or antibody. In another aspect, when the composition 
comprises an immune stimulating molecule, the composition 
is useful for: (a) enhancing infiltration of inflammatory cells 
into a tissue of a mammal in need thereof, (b) stimulating or 
enhancing an immune response in a mammal in need thereof, 
(c) increasing the proliferation of T-lymphocytes in a mam 
mal in need thereof in response to an antigen, (d) stimulating 
the activity of T-lymphocytes or (e) increasing the vascular 
permeability. In a further aspect, when the composition com 
prises an immune inhibiting molecule, the composition is 
useful for: (a) decreasing infiltration of inflammatory cells 
into a tissue of a mammal in need thereof, (b) inhibiting or 
reducing an immune response in a mammal in need thereof, 
(c) decreasing the activity of T-lymphocytes or (d) decreasing 
the proliferation of T-lymphocytes in a mammal in need 
thereof in response to an antigen. In another aspect, the com 
position comprises a further active ingredient, which may, for 
example, be a further antibody or a cytotoxic or chemothera 
peutic agent. Preferably, the composition is sterile. 

In another embodiment, the invention concerns a method 
of treating an immune related disorder in a mammal in need 
thereof, comprising administering to the mammal atherapeu 
tically effective amount of a PRO polypeptide, an agonist 
thereof, or an antagonist thereto. In a preferred aspect, the 
immune related disorder is selected form the group consisting 
of systemic lupus erythematosis, rheumatoid arthritis, 
osteoarthritis, juvenile chronic arthritis, spondyloarthropa 
thies, systemic sclerosis, idiopathic inflammatory myopa 
thies, Sjögren's syndrome, systemic vasculitis, Sarcoidosis, 
autoimmune hemolytic anemia, autoimmune thrombocy 
topenia, thyroiditis, diabetes mellitus, immune-mediated 
renal disease, demyelinating diseases of the central and 
peripheral nervous systems such as multiple Sclerosis, idio 
pathic demyelinating polyneuropathy or Guillain-Barré syn 
drome, and chronic inflammatory demyelinating polyneur 
opathy, hepatobiliary diseases such as infectious, 
autoimmune chronic active hepatitis, primary biliary cirrho 
sis, granulomatous hepatitis, and Sclerosing cholangitis, 
inflammatory bowel disease, gluten-sensitive enteropathy, 
and Whipple's disease, autoimmune or immune-mediated 
skin diseases including bullous skin diseases, erythema mul 
tiforme and contact dermatitis, psoriasis, allergic diseases 
Such as asthma, allergic rhinitis, atopic dermatitis, food 
hypersensitivity and urticaria, immunologic diseases of the 
lung Such as eosinophilic pneumonia, idiopathic pulmonary 
fibrosis and hypersensitivity pneumonitis, transplantation 
associated diseases including graft rejection and graft-Versus 
host-disease. 

In another embodiment, the invention provides an antibody 
which specifically binds to any of the above or below 
described polypeptides. Optionally, the antibody is a mono 
clonal antibody, humanized antibody, antibody fragment or 
single-chain antibody. In one aspect, the present invention 
concerns an isolated antibody which binds a PRO polypep 
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8 
tide. In another aspect, the antibody mimics the activity of a 
PRO polypeptide (an agonist antibody) or conversely the 
antibody inhibits or neutralizes the activity of a PRO polypep 
tide (an antagonist antibody). In another aspect, the antibody 
is a monoclonal antibody, which preferably has nonhuman 
complementarity determining region (CDR) residues and 
human framework region (PR) residues. The antibody may be 
labeled and may be immobilized on a solid support. In a 
further aspect, the antibody is an antibody fragment, a mono 
clonal antibody, a single-chain antibody, or an anti-idiotypic 
antibody. 

In yet another embodiment, the present invention provides 
a composition comprising an anti-PRO antibody inadmixture 
with a pharmaceutically acceptable carrier. In one aspect, the 
composition comprises a therapeutically effective amount of 
the antibody. Preferably, the composition is sterile. The com 
position may be administered in the form of a liquid pharma 
ceutical formulation, which may be preserved to achieve 
extended storage stability. Alternatively, the antibody is a 
monoclonal antibody, an antibody fragment, a humanized 
antibody, or a single-chain antibody. 

In a further embodiment, the invention concerns an article 
of manufacture, comprising: 
(a) a composition of matter comprising a PRO polypeptide or 

agonist, antagonist, oran antibody that specifically binds to 
said polypeptide thereof; 

(b) a container containing said composition; and 
(c) a label affixed to said container, or a package insert 

included in said container referring to the use of said PRO 
polypeptide or agonist or antagonist thereof in the treat 
ment of an immune related disease. The composition may 
comprise a therapeutically effective amount of the PRO 
polypeptide or the agonist or antagonist thereof. 
In yet another embodiment, the present invention concerns 

a method of diagnosing an immune related disease in a mam 
mal, comprising detecting the level of expression of a gene 
encoding a PRO polypeptide (a) in a test sample of tissue cells 
obtained from the mammal, and (b) in a control sample of 
known normal tissue cells of the same cell type, wherein a 
higher or lower expression level in the test sample as com 
pared to the control sample indicates the presence of immune 
related disease in the mammal from which the test tissue cells 
were obtained. 

In another embodiment, the present invention concerns a 
method of diagnosing an immune disease in a mammal, com 
prising (a) contacting an anti-PRO antibody with a test 
sample of tissue cells obtained from the mammal, and (b) 
detecting the formation of a complex between the antibody 
and a PRO polypeptide, in the test sample; wherein the for 
mation of said complex is indicative of the presence or 
absence of said disease. The detection may be qualitative or 
quantitative, and may be performed in comparison with 
monitoring the complex formation in a control sample of 
known normal tissue cells of the same cell type. A larger 
quantity of complexes formed in the test sample indicates the 
presence or absence of an immune disease in the mammal 
from which the test tissue cells were obtained. The antibody 
preferably carries a detectable label. Complex formation can 
be monitored, for example, by light microscopy, flow cytom 
etry, fluorimetry, or other techniques known in the art. The 
test sample is usually obtained from an individual Suspected 
of having a deficiency or abnormality of the immune system. 

In another embodiment, the invention provides a method 
for determining the presence of a PRO polypeptide in a 
sample comprising exposing a test sample of cells Suspected 
of containing the PRO polypeptide to an anti-PRO antibody 
and determining the binding of said antibody to said cell 
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sample. In a specific aspect, the sample comprises a cell 
suspected of containing the PRO polypeptide and the anti 
body binds to the cell. The antibody is preferably detectably 
labeled and/or bound to a solid support. 

In another embodiment, the present invention concerns an 5 
immune-related disease diagnostic kit, comprising an anti 
PRO antibody and a carrier in suitable packaging. The kit 
preferably contains instructions for using the antibody to 
detect the presence of the PRO polypeptide. Preferably the 
carrier is pharmaceutically acceptable. 10 

In another embodiment, the present invention concerns a 
diagnostic kit, containing an anti-PRO antibody in Suitable 
packaging. The kit preferably contains instructions for using 
the antibody to detect the PRO polypeptide. 

In another embodiment, the invention provides a method of 15 
diagnosing an immune-related disease in a mammal which 
comprises detecting the presence or absence or a PRO 
polypeptide in a test sample of tissue cells obtained from said 
mammal, wherein the presence or absence of the PRO 
polypeptide in said test sample is indicative of the presence of 20 
an immune-related disease in said mammal. 

In another embodiment, the present invention concerns a 
method for identifying an agonist of a PRO polypeptide com 
prising: 
(a) contacting cells and a test compound to be screened under 25 
conditions suitable for the induction of a cellular response 
normally induced by a PRO polypeptide; and (b) determining 
the induction of said cellular response to determine if the test 
compound is an effective agonist, wherein the induction of 
said cellular response is indicative of said test compound 30 
being an effective agonist. 

In another embodiment, the invention concerns a method 
for identifying a compound capable of inhibiting the activity 
of a PRO polypeptide comprising contacting a candidate 
compound with a PRO polypeptide under conditions and for 35 
a time Sufficient to allow these two components to interact and 
determining whether the activity of the PRO polypeptide is 
inhibited. In a specific aspect, either the candidate compound 
or the PRO polypeptide is immobilized on a solid support. In 
another aspect, the non-immobilized component carries a 40 
detectable label. In a preferred aspect, this method comprises 
the steps of: 
(a) contacting cells and a test compound to be screened in the 
presence of a PRO polypeptide under conditions suitable for 
the induction of a cellular response normally induced by a 45 
PRO polypeptide; and (b) determining the induction of said 
cellular response to determine if the test compound is an 
effective antagonist. 

In another embodiment, the invention provides a method 
for identifying a compound that inhibits the expression of a 50 
PRO polypeptide in cells that normally express the polypep 
tide, wherein the method comprises contacting the cells with 
a test compound and determining whether the expression of 
the PRO polypeptide is inhibited. In a preferred aspect, this 
method comprises the steps of 55 
(a) contacting cells and a test compound to be screened under 
conditions suitable for allowing expression of the PRO 
polypeptide; and (b) determining the inhibition of expression 
of said polypeptide. 

In yet another embodiment, the present invention concerns 60 
a method for treating an immune-related disorder in a mam 
mal that Suffers therefrom comprising administering to the 
mammal a nucleic acid molecule that codes for either (a) a 
PRO polypeptide, (b) an agonist of a PRO polypeptide or (c) 
an antagonist of a PRO polypeptide, wherein said agonist or 65 
antagonist may be an anti-PRO antibody. In a preferred 
embodiment, the mammal is human. In another preferred 
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embodiment, the nucleic acid is administered via ex vivo gene 
therapy. In a further preferred embodiment, the nucleic acid is 
comprised within a vector, more preferably an adenoviral, 
adeno-associated viral, lentiviral or retroviral vector. 

In yet another aspect, the invention provides a recombinant 
viral particle comprising a viral vector consisting essentially 
of a promoter, nucleic acid encoding (a) a PRO polypeptide, 
(b) an agonist polypeptide of a PRO polypeptide, or (c) an 
antagonist polypeptide of a PRO polypeptide, and a signal 
sequence for cellular secretion of the polypeptide, wherein 
the viral vector is in association with viral structural proteins. 
Preferably, the signal sequence is from a mammal Such as 
from a native PRO polypeptide. 

In a still further embodiment, the invention concerns an ex 
Vivo producer cell comprising a nucleic acid construct that 
expresses retroviral structural proteins and also comprises a 
retroviral vector consisting essentially of a promoter, nucleic 
acid encoding (a) a PRO polypeptide, (b) an agonist polypep 
tide of a PRO polypeptide or (c) an antagonist polypeptide of 
a PRO polypeptide, and a signal sequence for cellular secre 
tion of the polypeptide, wherein said producer cell packages 
the retroviral vector in association with the structural proteins 
to produce recombinant retroviral particles. 

In a still further embodiment, the invention provides a 
method for enhancing the infiltration of inflammatory cells 
from the vasculature into a tissue of a mammal comprising 
administering to said mammal (a) a PRO polypeptide, (b) an 
agonist of a PRO polypeptide, or (c) an antagonist of a PRO 
polypeptide, wherein the infiltration of inflammatory cells 
from the vasculature in the mammal is enhanced. 

In a still further embodiment, the invention provides a 
method for decreasing the infiltration of inflammatory cells 
from the vasculature into a tissue of a mammal comprising 
administering to said mammal (a) a PRO polypeptide, (b) an 
agonist of a PRO polypeptide, or (c) an antagonist of a PRO 
polypeptide, wherein the infiltration of inflammatory cells 
from the vasculature in the mammal is decreased. 

In a still further embodiment, the invention provides a 
method of increasing the activity of T-lymphocytes in a mam 
mal comprising administering to said mammal (a) a PRO 
polypeptide, (b) an agonist of a PRO polypeptide, or (c) an 
antagonist of a PRO polypeptide, wherein the activity of 
T-lymphocytes in the mammal is increased. 

In a still further embodiment, the invention provides a 
method of decreasing the activity of T-lymphocytes in a mam 
mal comprising administering to said mammal (a) a PRO 
polypeptide, (b) an agonist of a PRO polypeptide, or (c) an 
antagonist of a PRO polypeptide, wherein the activity of 
T-lymphocytes in the mammal is decreased. 

In a still further embodiment, the invention provides a 
method of increasing the proliferation of T-lymphocytes in a 
mammal comprising administering to said mammal (a) a 
PRO polypeptide, (b) an agonist of a PRO polypeptide, or (c) 
an antagonist of a PRO polypeptide, wherein the proliferation 
of T-lymphocytes in the mammal is increased. 

In a still further embodiment, the invention provides a 
method of decreasing the proliferation of T-lymphocytes in a 
mammal comprising administering to said mammal (a) a 
PRO polypeptide, (b) an agonist of a PRO polypeptide, or (c) 
an antagonist of a PRO polypeptide, wherein the proliferation 
of T-lymphocytes in the mammal is decreased. 

In a still further embodiment, the invention provides a 
method of stimulating the proliferation of T-cells comprising 
contacting said T-cells with a PRO1031 or PRO10272 
polypeptide or agonist thereof, wherein said T-cell prolifera 
tion is stimulated. 



US 8,273,703 B2 
11 

In a still further embodiment, the invention provides a 
method of decreasing the proliferation of T-lymphocytes 
comprising contacting said T-lymphocytes with an antagonist 
of a PRO1031 or PRO10272 polypeptide, wherein the prolif 
eration of T-lymphocytes is decreased. 5 

In a still further embodiment, the invention provides a 
method of enhancing the infiltration of inflammatory cells 
into a tissue of a mammal comprising administering an effec 
tive amount of a PRO1031 polypeptide or agonist thereof, 
wherein said infiltration is enhanced. 10 

In a still further embodiment, the invention provides a 
method of decreasing the infiltration of inflammatory cells 
into a tissue of a mammal comprising administering an effec 
tive amount of an antagonist of a PRO1031 polypeptide, 
wherein said infiltration is decreased. 15 

In yet another embodiment, the invention provides a 
method for inhibiting angiogenesis induced by a PRO1031 
polypeptide or an agonist thereof in a mammal comprising 
administering a therapeutically effective amount of an anti 
PRO1031 antibody to the mammal. Preferably, the mammal 20 
is a human, and more preferably the mammal has a tumor or 
a retinal disorder. 

In yet another embodiment, the invention provides a 
method for stimulating angiogenesis induced by a PRO1031 
polypeptide in a mammal comprising administering a thera- 25 
peutically effective amount of a PRO1031 polypeptide or 
agonist thereof to the mammal. Preferably, the mammal is a 
human, and more preferably angiogenesis would promote 
tissue regeneration or wound healing. 

In another embodiment, the invention provides a method 30 
for inhibiting angiogenesis in a mammal comprising admin 
istering a therapeutically effective amount of an antagonist of 
a PRO1031 polypeptide to the mammal, wherein said angio 
genesis is inhibited. 

In still a further embodiment, the invention concerns the 35 
use of a PRO1031, PRO1122, PRO10272, or PRO20110 
polypeptide, or an agonist or antagonist thereof as hereinbe 
fore described, or an anti-PRO1031, anti-PRO1122, anti 
PRO10272, or anti-PRO20110 antibody, for the preparation 
of a medicament useful in the treatment of a condition which 40 
is responsive to the PRO1031, PRO1122, PRO10272, or 
PRO20110 polypeptide or an agonist or antagonist thereof 
(e.g., anti-PRO1031, anti-PRO1122, anti-PRO10272, or anti 
PRO20110). In a particular aspect, the invention concerns the 
use of a PRO1031, PRO1122, PRO10272, or PRO20110 45 
polypeptide, or an agonist or antagonist thereof in a method 
for treating a degenerative cartilaginous disorder. 

In still a further embodiment, the invention relates to a 
method of treating a degenerative cartilaginous disorder in a 
mammal comprising administering a therapeutically effec- 50 
tive amount of a PRO1031, PRO1122, PRO10272, or 
PRO20110 polypeptide, agonist, or antagonist thereof, to said 
mammal Suffering from said disorder. 

In still a further embodiment, the invention relates to a kit 
comprising a composition comprising a PRO1031, 55 
PRO1122, PRO10272, or PRO20110 polypeptide, or an ago 
nist or antagonist thereof, in admixture with a pharmaceuti 
cally acceptable carrier; a container containing said compo 
sition; and a label affixed to said container, referring to the use 
of said composition, in the treatment of a degenerative carti- 60 
laginous disorder. 

In a further embodiment, the invention relates to a method 
of detecting a polypeptide designated as A, B, or C in a sample 
Suspected of containing an A, B, or C polypeptide, said 
method comprising contacting said sample with a polypep- 65 
tide designated herein as D, E, or F and determining the 
formation of a A/D, B/D., C/E or C/F polypeptide conjugate in 
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said sample, wherein the formation of said conjugate is 
indicative of the presence of an A, B, or C polypeptide in said 
sample and wherein A is a PRO1031 polypeptide (herein also 
designated IL-17B), B is a PRO10272 polypeptide (herein 
also designated IL-17E), C is a PRO20110 polypeptide 
(herein also designated IL-17F), D is a PRO5801 polypeptide 
(herein also designated IL-17RH1), E is a PRO1 polypeptide 
(herein known as IL-17R), and F is a PRO20040 polypeptide 
(herein also designated IL-17RH2). In one aspect of this 
embodiment, said sample comprises cells suspected of 
expressing said A, B, or C polypeptide. 

In another aspect of this embodiment said D, E, or F 
polypeptide is labeled with a detectable label and said D, E, or 
F polypeptide is attached to a solid Support. 

In yet another embodiment, the invention relates to a 
method of detecting a polypeptide designated as D, E, or F in 
a sample Suspected of containing an D, E, or F polypeptide, 
said method comprising contacting said sample with a 
polypeptide designated herein as A, B, or C and determining 
the formation of a A/D, B/D., C/E, or C/F polypeptide conju 
gate in said sample, wherein the formation of said conjugate 
is indicative of the presence of an A, B, or C polypeptide in 
said sample and wherein A is a PRO1031 polypeptide (herein 
also designated IL-17B), B is a PRO10272 polypeptide 
(herein also designated IL-17E), C is a PRO20110 polypep 
tide (herein also designated IL-17F), D is a PRO5801 
polypeptide (herein also designated IL-17RH1), E is a PRO1 
polypeptide (herein known as IL-17R), and F is a PRO20040 
polypeptide (herein also designated IL-17RH2). In one 
aspect of this embodiment, said sample comprises cells Sus 
pected of expressing said D, E, or F polypeptide. In another 
aspect of this embodiment, said A, B, or C polypeptide is 
labeled with a detectable label and said A, B, or C polypeptide 
is attached to a solid Support. 

In still a further embodiment, the invention relates to a 
method of linking a bioactive molecule to a cell expressing a 
polypeptide designated as A, B, or C, said method comprising 
contacting said cell with a polypeptide designated as D, E, or 
F that is bound to said bioactive molecule and allowing said A. 
B, or Cand said D, E, or F polypeptides to bind to one another, 
thereby linking said bioactive molecules to said cell, wherein 
A is a PRO1031 polypeptide (herein also designated IL-17B). 
B is a PRO10272 polypeptide (herein also designated 
IL-17E), C is a PRO20110 polypeptide (herein also desig 
nated IL-17F), D is a PRO5801 polypeptide (herein also 
designated IL-17RH1), E is a PRO1 polypeptide (herein 
known as IL-17R), and F is a PRO20040 polypeptide (herein 
also designated IL-17RH2). In one aspect of this embodi 
ment, said bioactive molecule is a toxin, a radiolabel or an 
antibody. In another aspect of this embodiment, said bioactive 
molecule causes the death of said cell. 

In a further embodiment, the invention relates to a method 
oflinking a bioactive molecule to a cell expressing a polypep 
tide designated as D, E, or F, said method comprising con 
tacting said cell with a polypeptide designated as A, B, or C 
that is bound to said bioactive molecule and allowing said A. 
B, or Cand said D, E, or F polypeptides to bind to one another, 
thereby linking said bioactive molecules to said cell, wherein 
A is a PRO1031 polypeptide (herein also designated IL-17B). 
B is a PRO10272 polypeptide (herein also designated 
IL-17E), C is a PRO20110 polypeptide (herein also desig 
nated IL-17F), D is a PRO5801 polypeptide (herein also 
designated IL-17RH1), E is a PRO1 polypeptide (herein 
known as IL-17R), and F is a PRO20040 polypeptide (herein 
also designated IL-17RH2). In one aspect of this embodi 
ment, said bioactive molecule is a toxin, a radiolabel or an 
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antibody. In another aspect of this embodiment, said bioactive 
molecule causes the death of said cell. 

In still another embodiment, the invention relates to a 
method of modulating at least one biological activity of a cell 
expressing a polypeptide designated as A, B, or C, said 
method comprising contacting said cell with a polypeptide 
designated as D, E, or F or an anti-A, anti-B, or anti-C 
polypeptide antibody, whereby said D, E, or F polypeptide or 
anti-A, anti-B, oranti-C polypeptide antibody binds to said A. 
B, or C polypeptide, thereby modulating at least one biologi 
cal activity of said cell, wherein A is a PRO1031 polypeptide 
(herein also designated IL-17B), B is a PRO10272 polypep 
tide (herein also designated IL-17E), C is a PRO20110 
polypeptide (herein also designated IL-17F), D is a PRO5801 
polypeptide (herein also designated IL-17RH1), E is a PRO1 
polypeptide (herein known as IL-17R), and F is a PRO20040 
polypeptide (herein also designated IL-17RH2). In one 
aspect of this embodiment, said cell is killed. 

In yet a further embodiment, the invention relates to a 
method of modulating at least one biological activity of a cell 
expressing a polypeptide designated as D, E, or F, said 
method comprising contacting said cell with a polypeptide 
designated as A, B, or C or an anti-D, anti-E, or anti-F 
polypeptide antibody, whereby said A, B, or C polypeptide or 
anti-D, anti-E, or anti-F polypeptide antibody binds to said D. 
E, or F polypeptide, thereby modulating at least one biologi 
cal activity of said cell, wherein A is a PRO1031 polypeptide 
(herein also designated IL-17B), B is a PRO10272 polypep 
tide (herein also designated IL-17E), C is a PRO20110 
polypeptide (herein also designated IL-17F), D is a PRO5801 
polypeptide (herein also designated IL-17RH1), E is a PRO1 
polypeptide (herein known as IL-17R), and F is a PRO20040 
polypeptide (herein also designated IL-17RH2). In one 
aspect of this embodiment, said cell is killed. 
B. Additional Embodiments 

In other embodiments of the present invention, the inven 
tion provides an isolated nucleic acid molecule comprising a 
nucleotide sequence that encodes a PRO polypeptide. 

In one aspect, the isolated nucleic acid molecule comprises 
a nucleotide sequence having at least about 80% nucleic acid 
sequence identity, alternatively at least about 81% nucleic 
acid sequence identity, alternatively at least about 82% 
nucleic acid sequence identity, alternatively at least about 
83% nucleic acid sequence identity, alternatively at least 
about 84% nucleic acid sequence identity, alternatively at 
least about 85% nucleic acid sequence identity, alternatively 
at least about 86% nucleic acid sequence identity, alterna 
tively at least about 87% nucleic acid sequence identity, alter 
natively at least about 88% nucleic acid sequence identity, 
alternatively at least about 89% nucleic acid sequence iden 
tity, alternatively at least about 90% nucleic acid sequence 
identity, alternatively at least about 91% nucleic acid 
sequence identity, alternatively at least about 92% nucleic 
acid sequence identity, alternatively at least about 93% 
nucleic acid sequence identity, alternatively at least about 
94% nucleic acid sequence identity, alternatively at least 
about 95% nucleic acid sequence identity, alternatively at 
least about 96% nucleic acid sequence identity, alternatively 
at least about 97% nucleic acid sequence identity, alterna 
tively at least about 98% nucleic acid sequence identity and 
alternatively at least about 99% nucleic acid sequence iden 
tity to (a) a DNA molecule encoding a PRO polypeptide 
having a full-length amino acid sequence as disclosed herein, 
an amino acid sequence lacking the signal peptide as dis 
closed herein, an extracellular domain of a transmembrane 
protein, with or without the signal peptide, as disclosed herein 
or any other specifically defined fragment of the full-length 
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amino acid sequence as disclosed herein, or (b) the comple 
ment of the DNA molecule of (a). 

In other aspects, the isolated nucleic acid molecule com 
prises a nucleotide sequence having at least about 80% 
nucleic acid sequence identity, alternatively at least about 
81% nucleic acid sequence identity, alternatively at least 
about 82% nucleic acid sequence identity, alternatively at 
least about 83% nucleic acid sequence identity, alternatively 
at least about 84% nucleic acid sequence identity, alterna 
tively at least about 85% nucleic acid sequence identity, alter 
natively at least about 86% nucleic acid sequence identity, 
alternatively at least about 87% nucleic acid sequence iden 
tity, alternatively at least about 88% nucleic acid sequence 
identity, alternatively at least about 89% nucleic acid 
sequence identity, alternatively at least about 90% nucleic 
acid sequence identity, alternatively at least about 91% 
nucleic acid sequence identity, alternatively at least about 
92% nucleic acid sequence identity, alternatively at least 
about 93% nucleic acid sequence identity, alternatively at 
least about 94% nucleic acid sequence identity, alternatively 
at least about 95% nucleic acid sequence identity, alterna 
tively at least about 96% nucleic acid sequence identity, alter 
natively at least about 97% nucleic acid sequence identity, 
alternatively at least about 98% nucleic acid sequence iden 
tity and alternatively at least about 99% nucleic acid sequence 
identity to (a) a DNA molecule comprising the coding 
sequence of a full-length PRO polypeptide cDNA as dis 
closed herein, the coding sequence of a PRO polypeptide 
lacking the signal peptide as disclosed herein, the coding 
sequence of an extracellular domain of a transmembrane PRO 
polypeptide, with or without the signal peptide, as disclosed 
herein or the coding sequence of any other specifically 
defined fragment of the full-length amino acid sequence as 
disclosed herein, or (b) the complement of the DNA molecule 
of (a). 

In a further aspect, the invention concerns an isolated 
nucleic acid molecule comprising a nucleotide sequence hav 
ing at least about 80% nucleic acid sequence identity, alter 
natively at least about 81% nucleic acid sequence identity, 
alternatively at least about 82% nucleic acid sequence iden 
tity, alternatively at least about 83% nucleic acid sequence 
identity, alternatively at least about 84% nucleic acid 
sequence identity, alternatively at least about 85% nucleic 
acid sequence identity, alternatively at least about 86% 
nucleic acid sequence identity, alternatively at least about 
87% nucleic acid sequence identity, alternatively at least 
about 88% nucleic acid sequence identity, alternatively at 
least about 89% nucleic acid sequence identity, alternatively 
at least about 90% nucleic acid sequence identity, alterna 
tively at least about 91% nucleic acid sequence identity, alter 
natively at least about 92% nucleic acid sequence identity, 
alternatively at least about 93% nucleic acid sequence iden 
tity, alternatively at least about 94% nucleic acid sequence 
identity, alternatively at least about 95% nucleic acid 
sequence identity, alternatively at least about 96% nucleic 
acid sequence identity, alternatively at least about 97% 
nucleic acid sequence identity, alternatively at least about 
98% nucleic acid sequence identity and alternatively at least 
about 99% nucleic acid sequence identity to (a) a DNA mol 
ecule that encodes the same mature polypeptide encoded by 
any of the human protein cDNAs deposited with the ATCC as 
disclosed herein, or (b) the complement of the DNA molecule 
of (a). 

Another aspect of the present invention provides an iso 
lated nucleic acid molecule comprising a nucleotide sequence 
encoding a PRO polypeptide which is either transmembrane 
domain-deleted or transmembrane domain-inactivated, or is 
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complementary to Such encoding nucleotide sequence, 
wherein the transmembrane domain(s) of Such polypeptide 
are disclosed herein. Therefore, soluble extracellular 
domains of the herein described PRO polypeptides are con 
templated. 

Another embodiment is directed to fragments of a PRO 
polypeptide coding sequence, or the complement thereof, that 
may find use as, for example, hybridization probes, for encod 
ing fragments of a PRO polypeptide that may optionally 
encode a polypeptide comprising a binding site for an anti 
PRO antibody or as antisense oligonucleotide probes. Such 
nucleic acid fragments are usually at least about 20 nucle 
otides in length, alternatively at least about 30 nucleotides in 
length, alternatively at least about 40 nucleotides in length, 
alternatively at least about 50 nucleotides in length, alterna 
tively at least about 60 nucleotides in length, alternatively at 
least about 70 nucleotides in length, alternatively at least 
about 80 nucleotides in length, alternatively at least about 90 
nucleotides in length, alternatively at least about 100 nucle 
otides in length, alternatively at least about 110 nucleotides in 
length, alternatively at least about 120 nucleotides in length, 
alternatively at least about 130 nucleotides in length, alterna 
tively at least about 140 nucleotides in length, alternatively at 
least about 150 nucleotides in length, alternatively at least 
about 160 nucleotides in length, alternatively at least about 
170 nucleotides in length, alternatively at least about 180 
nucleotides in length, alternatively at least about 190 nucle 
otides in length, alternatively at least about 200 nucleotides in 
length, alternatively at least about 250 nucleotides in length, 
alternatively at least about 300 nucleotides in length, alterna 
tively at least about 350 nucleotides in length, alternatively at 
least about 400 nucleotides in length, alternatively at least 
about 450 nucleotides in length, alternatively at least about 
500 nucleotides in length, alternatively at least about 600 
nucleotides in length, alternatively at least about 700 nucle 
otides in length, alternatively at least about 800 nucleotides in 
length, alternatively at least about 900 nucleotides in length 
and alternatively at least about 1000 nucleotides in length, 
wherein in this context the term “about’ means the referenced 
nucleotide sequence length plus or minus 10% of that refer 
enced length. It is noted that novel fragments of a PRO 
polypeptide-encoding nucleotide sequence may be deter 
mined in a routine manner by aligning the PRO polypeptide 
encoding nucleotide sequence with other known nucleotide 
sequences using any of a number of well known sequence 
alignment programs and determining which PRO polypep 
tide-encoding nucleotide sequence fragment(s) are novel. All 
of Such PRO polypeptide encoding nucleotide sequences are 
contemplated herein. Also contemplated are the PRO 
polypeptide fragments encoded by these nucleotide molecule 
fragments, preferably those PRO polypeptide fragments that 
comprise a binding site for an anti-PRO antibody. 

In another embodiment, the invention provides an isolated 
PRO polypeptide encoded by any of the isolated nucleic acid 
sequences hereinabove identified. 

In a certain aspect, the invention concerns an isolated PRO 
polypeptide, comprising an amino acid sequence having at 
least about 80% amino acid sequence identity, alternatively at 
least about 81% amino acid sequence identity, alternatively at 
least about 82% amino acid sequence identity, alternatively at 
least about 83% amino acid sequence identity, alternatively at 
least about 84% amino acid sequence identity, alternatively at 
least about 85% amino acid sequence identity, alternatively at 
least about 86% amino acid sequence identity, alternatively at 
least about 87% amino acid sequence identity, alternatively at 
least about 88% amino acid sequence identity, alternatively at 
least about 89% amino acid sequence identity, alternatively at 
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least about 90% amino acid sequence identity, alternatively at 
least about 91% amino acid sequence identity, alternatively at 
least about 92% amino acid sequence identity, alternatively at 
least about 93% amino acid sequence identity, alternatively at 
least about 94% amino acid sequence identity, alternatively at 
least about 95% amino acid sequence identity, alternatively at 
least about 96% amino acid sequence identity, alternatively at 
least about 97% amino acid sequence identity, alternatively at 
least about 98% amino acid sequence identity and alterna 
tively at least about 99% amino acid sequence identity to a 
PRO polypeptide having a full-length amino acid sequence as 
disclosed herein, an amino acid sequence lacking the signal 
peptide as disclosed herein, an extracellular domain of a 
transmembrane protein, with or without the signal peptide, as 
disclosed herein or any other specifically defined fragment of 
the full-length amino acid sequence as disclosed herein. 

In a further aspect, the invention concerns an isolated PRO 
polypeptide comprising an amino acid sequence having at 
least about 80% amino acid sequence identity, alternatively at 
least about 81% amino acid sequence identity, alternatively at 
least about 82% amino acid sequence identity, alternatively at 
least about 83% amino acid sequence identity, alternatively at 
least about 84% amino acid sequence identity, alternatively at 
least about 85% amino acid sequence identity, alternatively at 
least about 86% amino acid sequence identity, alternatively at 
least about 87% amino acid sequence identity, alternatively at 
least about 88% amino acid sequence identity, alternatively at 
least about 89% amino acid sequence identity, alternatively at 
least about 90% amino acid sequence identity, alternatively at 
least about 91% amino acid sequence identity, alternatively at 
least about 92% amino acid sequence identity, alternatively at 
least about 93% amino acid sequence identity, alternatively at 
least about 94% amino acid sequence identity, alternatively at 
least about 95% amino acid sequence identity, alternatively at 
least about 96% amino acid sequence identity, alternatively at 
least about 97% amino acid sequence identity, alternatively at 
least about 98% amino acid sequence identity and alterna 
tively at least about 99% amino acid sequence identity to an 
amino acid sequence encoded by any of the human protein 
cDNAs deposited with the ATCC as disclosed herein. 

In a further aspect, the invention concerns an isolated PRO 
polypeptide comprising an amino acid sequence scoring at 
least about 80% positives, alternatively at least about 81% 
positives, alternatively at least about 82% positives, alterna 
tively at least about 83% positives, alternatively at least about 
84% positives, alternatively at least about 85% positives, 
alternatively at least about 86% positives, alternatively at 
least about 87% positives, alternatively at least about 88% 
positives, alternatively at least about 89% positives, alterna 
tively at least about 90% positives, alternatively at least about 
91% positives, alternatively at least about 92% positives, 
alternatively at least about 93% positives, alternatively at 
least about 94% positives, alternatively at least about 95% 
positives, alternatively at least about 96% positives, alterna 
tively at least about 97% positives, alternatively at least about 
98% positives and alternatively at least about 99% positives 
when compared with the amino acid sequence of a PRO 
polypeptide having a full-length amino acid sequence as dis 
closed herein, an amino acid sequence lacking the signal 
peptide as disclosed herein, an extracellular domain of a 
transmembrane protein, with or without the signal peptide, as 
disclosed herein or any other specifically defined fragment of 
the full-length amino acid sequence as disclosed herein. 

In a specific aspect, the invention provides an isolated PRO 
polypeptide without the N-terminal signal sequence and/or 
the initiating methionine and is encoded by a nucleotide 
sequence that encodes such an amino acid sequence as here 



US 8,273,703 B2 
17 

inbefore described. Processes for producing the same are also 
herein described, wherein those processes comprise culturing 
a host cell comprising a vector which comprises the appro 
priate encoding nucleic acid molecule under conditions Suit 
able for expression of the PRO polypeptide and recovering 
the PRO polypeptide from the cell culture. 

Another aspect of the invention provides an isolated PRO 
polypeptide which is either transmembrane domain-deleted 
or transmembrane domain-inactivated. Processes for produc 
ing the same are also herein described; wherein those pro 
cesses comprise culturing a host cell comprising a vector 
which comprises the appropriate encoding nucleic acid mol 
ecule under conditions suitable for expression of the PRO 
polypeptide and recovering the PRO polypeptide from the 
cell culture. 

In yet another embodiment, the invention concerns ago 
nists and antagonists of a native PRO polypeptide as defined 
herein. In a particular embodiment, the agonist or antagonist 
is an anti-PRO antibody or a small molecule. 

In a further embodiment, the invention concerns a method 
of identifying agonists or antagonists to a PRO polypeptide 
which comprise contacting the PRO polypeptide with a can 
didate molecule and monitoring a biological activity medi 
ated by said PRO polypeptide. Preferably, the PRO polypep 
tide is a native PRO polypeptide. 

In a still further embodiment, the invention concerns a 
composition of matter comprising a PRO polypeptide, or an 
agonist or antagonist of a PRO polypeptide as herein 
described, or an anti-PRO antibody, in combination with a 
carrier. Optionally, the carrier is a pharmaceutically accept 
able carrier. 

Another embodiment of the present invention is directed to 
the use of a PRO polypeptide, or an agonist or antagonist 
thereof as hereinbefore described, or an anti-PRO antibody, 
for the preparation of a medicament useful in the treatment of 
a condition which is responsive to the PRO polypeptide, an 
agonist or antagonist thereof or an anti-PRO antibody. 

In additional embodiments of the present invention, the 
invention provides vectors comprising DNA encoding any of 
the herein described polypeptides. Host cell comprising any 
such vector are also provided. By way of example, the host 
cells may be CHO cells, E. coli, yeast, or Baculovirus-in 
fected insect cells. A process for producing any of the herein 
described polypeptides is further provided and comprises 
culturing host cells under conditions suitable for expression 
of the desired polypeptide and recovering the desired 
polypeptide from the cell culture. 

In other embodiments, the invention provides chimeric 
molecules comprising any of the herein described polypep 
tides fused to a heterologous polypeptide or amino acid 
sequence. Example of such chimeric molecules comprise any 
of the herein described polypeptides fused to an epitope tag 
sequence or a Fc region of an immunoglobulin. 

In yet another embodiment, the invention provides an anti 
body which specifically binds to any of the above or below 
described polypeptides. Optionally, the antibody is a mono 
clonal antibody, humanized antibody, antibody fragment or 
single-chain antibody. 

In yet other embodiments, the invention provides oligo 
nucleotide probes useful for isolating genomic and cDNA 
nucleotide sequences or as antisense probes, wherein those 
probes may be derived from any of the above or below 
described nucleotide sequences. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a nucleotide sequence (SEQID NO: 1) of a 
native sequence PRO1031 cDNA, wherein SEQID NO:1 is a 
clone designated herein as “DNA59294-1381-1”. 
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FIG. 2 shows the amino acid sequence (SEQ ID NO:2) 

derived from the coding sequence of SEQID NO:1 shown in 
FIG 1. 

FIG. 3 shows a nucleotide sequence (SEQID NO:3) of a 
native sequence PRO1122 cDNA, wherein SEQID NO:3 is a 
clone designated herein as “DNA62377-1381-1”. 

FIG. 4 shows the amino acid sequence (SEQ ID NO:4) 
derived from the coding sequence of SEQID NO:3 shown in 
FIG. 3. 

FIG. 5 shows a nucleotide sequence (SEQ ID NO:5) of a 
native sequence PRO10272 cDNA, wherein SEQID NO:5 is 
a clone designated herein as “DNA147531-2821”. 

FIG. 6 shows the amino acid sequence (SEQ ID NO:6) 
derived from the coding sequence of SEQID NO:5 shown in 
FIG.S. 

FIG. 7 shows a nucleotide sequence (SEQ ID NO:7) of a 
native sequence PRO21175 cDNA, wherein SEQID NO:7 is 
a clone designated herein as “DNA173894-2947. 

FIG. 8 shows the amino acid sequence (SEQ ID NO:8) 
derived from the coding sequence of SEQID NO:7 shown in 
FIG. 7. 

FIG. 9 shows a nucleotide sequence (SEQ ID NO:9) of a 
native sequence PRO20110 cDNA, wherein SEQID NO:9 is 
a clone designated herein as “DNA166819. 

FIG. 10 shows the amino acid sequence (SEQID NO:10) 
derived from the coding sequence of SEQID NO:9 shown in 
FIG. 9. 

FIG. 11 shows a nucleotide sequence (SEQID NO:11) of 
a native sequence PRO5801 cDNA, wherein SEQID NO:11 
is a clone designated herein as “DNA115291-2681. 

FIG. 12 shows the amino acid sequence (SEQID NO:12) 
derived from the coding sequence of SEQID NO:11 shown in 
FIG 11. 

FIG. 13 shows a nucleotide sequence (SEQID NO:13) of 
a native sequence PRO20040 cDNA, wherein SEQID NO:13 
is a clone designated herein as “DNA164625-2890. 

FIG. 14 shows the amino acid sequence (SEQID NO:14) 
derived from the coding sequence of SEQID NO:13 shown in 
FIG. 13. 

FIG. 15 shows a nucleotide sequence (SEQID NO:15) of 
a native sequence PRO9877 cDNA, wherein SEQID NO:15 
is a clone designated herein as “DNA119502-2789”. 

FIG. 16 shows the amino acid sequence (SEQID NO:16) 
derived from the coding sequence of SEQID NO:15 shown in 
FIG. 15. 

FIG. 17 shows a nucleotide sequence (SEQID NO:17) of 
a native sequence PRO20026 cDNA, wherein SEQID NO:17 
is a clone designated herein as “DNA154095-2998. 

FIG. 18 shows the amino acid sequence (SEQID NO:18) 
derived from the coding sequence of SEQID NO:17 shown in 
FIG. 17. 

FIG. 19 shows the alignment of the human IL-17 family 
members: h-IL17 SEQ ID NO:40: h-IL17B PRO1031; 
SEQ ID NO:2; h-IL17C PRO1122; SEQ ID NO:4: 
h-IL17D PRO21175: SEQ ID NO:8; h-ILE PRO10272; 
SEQID NO:6; and h-IL17F PRO20110: SEQID NO: 10). 

FIG. 20 shows the relative tissue expression distribution of 
the IL-17B ligand (PRO1031). 

FIG. 21 shows the relative tissue expression distribution of 
the IL-17C ligand (PRO1122). 

FIG.22 shows the relative tissue expression distribution of 
the IL-17D ligand (PRO21175). 

FIG. 23 shows mRNA expression of IL-17E (PRO10272) 
by RT-PCR analysis. RNA from the indicated tissues was 
subjected to RT-PCR with primers that were designed to 
amplify the entire coding sequence of IL-17E. The PCR prod 
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uct was resolved by agarose gel electrophoresis, transferred 
to nylon membrane and probed with a 'P-labeled IL-17E 
cDNA probe. 

FIG. 24 shows the relative tissue expression distribution of 
the IL-17F ligand (PRO20110). 

FIG. 25 shows the relative tissue expression distribution of 
the IL-17RH1 receptor (PRO5801). 

FIG. 26 shows the relative tissue expression distribution of 
the IL-17RH2 receptor (PRO20040). 

FIG. 27 shows the relative tissue expression distribution of 
the IL-17RH3 receptor (PRO9877). 

FIG. 28 shows the relative tissue expression distribution of 
the IL-17RH4 receptor (PRO20026). 

FIG. 29 shows immunoprecipitation of IL-17R extracellu 
lar domain (ECD) with IL-17, IL-17B (PRO1031) and 
IL-17C (PRO1122). His-tagged IL-17R ECD was expressed 
in 293 cells and metabolically labeled with Sas described in 
EXAMPLE 21. The supernatant was recovered and Ni-NTA 
beads were used to affinity precipitate the His-tagged IL-17R 
ECD in the supernatant (lane 1). In part A., IL-17, IL-17B.Fc 
and IL-17C.Fc, or control Fc fusion proteins were incubated 
with the Supernatant and protein-A-agarose beads were added 
to precipitate the Fc fusion proteins. For the IL-17 immuno 
precipitation reaction, anti-IL17 antibodies were included. 
Part B. shows the results of a competitive binding experiment, 
wherein immunoprecipitation of IL-17RECD by IL-17 was 
performed in the presence of a five-fold excess of IL-17B.His 
and control His-tagged proteins. Precipitates in both part A. 
and B. were analyzed by electrophoresis on NuPAGE (4-12% 
Bis-Tris) gels. Molecular weight markers are indicated on the 
left of each panel. 

FIG. 30 shows the alignment of the human IL-17 family 
members (h-IL17 (SEQ ID NO:40); H-IL17B PRO1031; 
SEQ ID NO:2: H-IL17C PRO1122; SEQ ID NO:4; and 
H-ILE PRO10272: SEQ ID NO:6). The predicted signal 
sequences are underlined. Conserved cysteines are indicated 
by bullet, and potential N-linked glycosylation sites are 
boxed. 

FIG. 31 shows mRNA expression of IL-17RH1 receptor 
(PRO5801). FIG. 31A shows Northern blot analysis of 
IL-17RH1 receptor in selected tissues. FIG. 31B shows the 
quantitative PCR analysis of IL-17RH1 mRNA expression in 
selected tissues. 

FIG. 32 shows IL-17E (PRO10272) ligand binding to 
IL-17RH1 receptor (PRO5801). FIG. 32A shows a compari 
son of IL-17 and IL-17E (PRO10272) ligand binding to 
IL-17R receptor (herein designated PRO1) and IL-17RH1 
receptor (PRO5801). 293 cells were transiently co-trans 
fected with expression vectors for green fluorescent protein 
(GCP) and IL-17R or IL-17RH1 receptors as indicated. Cells 
were incubated with IL-17-Fc or IL-17E-Fc protein as indi 
cated and binding was revealed with PE conjugated anti 
human Fc antibody. FACS curves show PE staining within the 
co-transfected GFP positive cell population. In FIG. 32B, 
His-epitope tagged IL-7RH1 receptor extracellular domain 
was incubated with ligand-Fc fusion protein for members of 
the human IL-17 family depicted as follows: lane 1, 
IL-17RH1-His direct load; lane 2, IL-17; lane 3, IL-17B 
(PRO1031); lane 4, IL-17C (PRO1122); and lane 5, IL-17E 
(PRO10272). Ligand immunoadhesins were immunoprecipi 
tated with Protein A beads and bound IL-17RH1 receptor was 
analyzed by Western Blot analysis with antibody to the His 
epitope tag. The positions of molecular weight markers (kDa) 
are indicated on the left. 

FIG. 33 shows the induction of NF-kB by IL-17E 
(PRO10272). FIG.33 (art A) shows the results of transiently 
transfecting human 293 and TK-10 cells with the NF-KB 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

20 
responsive luciferase reporter pGL3.ELAM.tk and expres 
sion vector for IL-17E as indicated. Luciferase activity was 
determined as indicated in EXAMPLE 22. FIG. 33 (part B) 
depicts titration of NF-KB induction by IL-17E. Human 293 
cells were transfected with the NF-kB responsive luciferase 
reporter pGL3.ELAM.tk and the indicated expression vector 
for IL-17E as indicated. 

FIG. 34 shows the effect of IL-17E (PRO10272) on IL-8 
production. Human TK-10 kidney derived cells lines were 
incubated by Elisa. Shown is the level of IL-8 measured 
minus the level of IL-8 production observed in the absence of 
cytokine addition. The experiments were repeated several 
times with similar results. 

FIG. 35 depicts the IL-17 family of cytokines and the 
complex pattern of overlapping receptor-ligand specificities. 
From left to right, FIG. 35 demonstrates that IL-17 ligand 
binds to the IL-17 receptor (IL-17R; herein designated 
PRO1): IL-17B ligand (PRO1031) binds to the IL-17RH1 
receptor (PRO5801); IL-17E ligand (PRO10272) binds to the 
IL-17RH1 receptor (PRO5801); IL-17F ligand (PRO20110) 
binds to both the IL-17 receptor (IL17R, herein designated 
PRO1) as well as to the IL-17RH2 receptor (PRO20040); 
IL-17C ligand (PRO1122) and IL-17D ligand (PRO21175) 
do not interact with IL-17R, IL-17RH1 or IL-17RH2 recep 
tOrS. 

FIG. 36 depicts bar graphs representing the biological 
activities of IL-17, IL-17B (PRO1031), and IL-17C 
(PRO1122). FIG. 36 (part A.) shows human foreskin fibro 
blast (HFF) cells cultured with control Fc fusion protein, 
IL-17, IL-17B.Fc or IL-17C.Fc at 100 ng/ml for 18 hours and 
the conditioned media were assayed for IL-6 as described in 
EXAMPLE 28. FIG.36 (part B.) shows the human leukemic 
cell line, THP-1, which was treated with the same cytokines 
(100 ng/ml) as above under the same conditions wherein the 
supernatants were assayed for the level of TNF-C. release. 
Results are expressed as the mean +/- SE of triplicate deter 
minations from one representative experiment. 

FIG. 37 shows a time course representing the dependence 
of IL-17B (PRO1031) and IL-17C (PRO1122) activated 
TNF-C. release from THP-1 cells. In FIG.37 (part A.), THP-1 
cells were incubated with 100 ng/ml (2.2nM) of IL-17B.Fc or 
IL-17C.Fc for 0.5 to 32 hours, the conditioned media har 
vested, and the TNF-C. concentration quantitated as described 
in EXAMPLE 28. In FIG. 37 (part B.), THP-1 cells were 
treated with the IL-17B.Fc and IL-17C.Fc at a concentration 
range from 0 to 120 nM for 18 hours and the TNF-C. release 
determined. 
FIG.38 shows FACS analysis of the binding of IL-17B.Fc 

and IL-17C.Fc to THP-1 cells as described in EXAMPLE 29. 
THP-1 cells were incubated with IL-17B.Fc (FIG.38 part A.) 
or IL-17C.Fc (FIG.38 part B.) or control Fc fusion proteins in 
PBS (5% horse serum) and followed by addition of FITC 
conjugated anti-Fc secondary antibodies. 

FIG. 39 shows the effect of IL-17 on articular cartilage. 
Cartilage explants were cultured with the indicated concen 
tration of IL-17 alone (solid) or in the presence of IL-1C. at the 
indicated concentration (hatched) or IL-1 ra (IL-1 receptor 
antagonist, R& D Systems, 1 g/ml, for 72 hours). Release of 
proteoglycans (PG) into the media (top panel) indicates 
matrix breakdown. Matrix synthesis was determined by 
incorporation of S-sulfate into the tissue (bottom panel). 

FIG. 40 shows the effect of IL-17 on the release of nitric 
oxide. Explants were treated with IL-17 (10 ng/ml) alone (left 
columns) or in the presence of IL-1C. (10 ng/ml) (right col 
umns). After 48 hours, media was assayed for nitrite concen 
tration. 
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FIG. 41 shows the effect of nitric oxide (NO) on IL-17 
induced changes in matrix metabolism. Explants were treated 
with IL-17 (5 ng/ml) alone (+) or with an irreversible inhibitor 
of nitric oxide synthase, NOS (L-NIO, Caymen Chemical, 
0.5 mM). After 72 hours of treatment, media was assayed for 
nitrite (FIG. 41 part A.) and proteoglycans (Pgs) (FIG. 41 part 
B.). FIG. 41 part C. shows proteoglycan synthesis as deter 
mined by incorporation of S-sulphate into the tissue. 

FIG. 42 shows the effect of the inhibition of nitric oxide 
(NO) on IL-17 induced changes in proteoglycan (PG) 
metabolism. Articular cartilage explants were treated with 
IL-1C. (5 ng/ml) alone (+) or with inhibitors of NOS (L-NIO 
or L-NIL) (NIL, reversible NOS inhibitor, Caymen Chemi 
cal) or IL-1 ra (IL-1 receptor antagonist, R & D Systems, 1 
ug/ml). After 72 hours of treatment, media was assayed for 
nitrite concentration and amount of proteoglycans. Matrix 
synthesis was determined by incorporation of S-Sulphate 
into the tissue. 

FIG. 43 shows the effect of IL-17C (PRO1122) on articular 
cartilage. Explants were treated with IL-17C at 1% or 0.1% in 
the absence (leftmost 3 columns) or presence (rightmost 3 
columns) of IL-1C.(+) (10 ng/ml. Proteoglycan (PG) release 
and synthesis are shown as amount above control. 

FIG. 44 shows the relative expression of the human IL-17 
family in the mouse model of inflammatory bowel disease 
IBD as demonstrated by -delta Ct values relative to 
GAPDH. IL-17 shows enhanced expression in this mouse 
model during mild and severe stages of inflammatory bowel 
disease. In contrast, IL-17E (PRO10272) demonstrates a 
marked decrease in expression during severe stages of IBD. 
whereas IL-17B (PRO1031) demonstrates a moderate 
decrease in expression in severe IBD. 

FIG. 45 shows a time course study which measures the 
relative expression of IL-17D (PRO21175) in a mouse model 
of stroke over the first 72 hours. IL-17D expression in the 
brain dramatically decreases from the time stroke is induced 
to the endpoint of 72 hours. 

FIGS. 46A-46C shows the effect of IL-17E (PRO10272) 
on human articular cartilage. FIG. 46A. demonstrates inhibi 
tion of matrix synthesis. Human articular cartilage was 
treated with various concentrations of IL-17E and matrix 
synthesis was determined by measuring incorporation of S 
Sulfate as described in EXAMPLE 30. FIG. 46B. demon 
strates the effect of IL-17E on inducing nitric oxide produc 
tion. Human articular cartilage was treated with various 
concentrations of IL-17E and nitric oxide production was 
measured as described in EXAMPLE 30. FIG. 46C. demon 
strates the effect of IL-17E on inducing IL-6 production in 
human articular cartilage. Human articular cartilage was 
treated with various concentrations of IL-17E, and produc 
tion of IL-6 was measured by an ELISA assay as described in 
EXAMPLE 28. 

FIGS. 47A-47C show production of IL-17F (PRO20110) 
by activated T cells and stimulation of cytokine production. 
FIG. 47A demonstrates the expression of IL-17F in T cells. 
Relative mRNA expression is shown. PI: treated with PMA 
and inomycin. FIG. 47B shows induction of IL-8 in fibro 
blasts by IL-17F. FIG. 47C shows induction of G-CSF in 
fibroblasts by IL-17F. Human primary foreskin fibroblasts 
were cultured for 24 hours in the presence of the indicated 
concentrations of IL-17F. Conditioned medium was thenana 
lyzed by ELISA for the presence of IL-8 and G-CSF. 

FIGS. 48A-48F show the effect of IL-17F (PRO20110) and 
IL-17 on porcine and human cartilage. Porcine articular car 
tilage explants (FIGS. 48A-48C) were treated with 0.06 nM 
IL-1C, or varying concentrations (0.1, 1 or 10 nM) of IL-17F 
or IL-17. FIG. 48A shows the effect of IL-17F and IL-17 on 
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proteoglycan breakdown, FIG. 48B shows the effect of 
IL-17F and IL-17 on proteoglycan synthesis, and FIG. 48C 
shows the effect of IL-17F and IL-17 on IL-6 production, 
respectively. Data represents the average of five independent 
samples +/-SEM. Human articular cartilage (from 65 year 
old Caucasian female) explants (FIGS. 48D-48F) were 
treated with 0.06 nMIL-1C, or varying concentrations (0.1, 1 
or 10 nM) of IL-17F or IL-17. FIG. 48D shows the effect of 
IL-17F and IL-17 on proteoglycan breakdown, FIG. 48E 
shows the effect of IL-17F and IL-17 on proteoglycan syn 
thesis, and FIG. 48F shows the effect of IL-17F and IL-17 on 
IL-6 production, respectively. Data represents the average of 
five independent samples +/-SEM. 

FIG. 49 shows the structure of IL-17F. FIG. 49A shows a 
ribbon trace of the IL-17F monomer. Strands are labeled. 
Disulfides are shown as ball-and-stick representation with the 
Sulfur atoms colored yellow. Approximate positions of the 
additional cysteines are shown as orange balls. Inset shows a 
cartoon representation of the canonical knot. FIG. 49B. 
shows the ribbon trace of the IL-17F dimer in red and blue. 
Disulfides are shown as in FIG. 49A. FIG. 49C shows the 
structure of NGF from the NGF-TrkA complex (Weismannet 
al., Nature 401:184-188 (1999)). A disordered loop connects 
Strands 2 and 3. 

FIG. 50 shows the sequence alignment of IL-17F with 
other IL-17 family members. Regions of identity and con 
served sequences between IL-17 and IL-17F are highlighted 
in green and yellow, respectively. When the other family 
members also have conserved or identical residues in these 
regions, they are similarly colored. Cysteine residues are 
indicated in orange. The conserved serines that replace the 
canonical knot cysteines are highlighted with white letters. 
Disulfide bonds which are expected to be conserved in all 
IL-17s are indicated by a black line connecting the bonded 
cystines. The two cystines which form the inter-chain disul 
fide in IL-17F are marked with an asterisk. Secondary struc 
tural elements in IL-17F are shown above the sequences as 
blue arrows (B-strands) or cylinders (C-helix). Residue num 
bering is from the start of the mature sequences. 

FIGS. 51A-51C show a comparison of IL-17F (PRO2011) 
and IL-17 molecular structure. Two orthogonal views, “side' 
(A) and “front” (B) of the molecular surface of IL-17F col 
ored according to sequence conservation between IL-17 and 
IL-17F as shown in FIG.50. The surface of residues that are 
identical between the two proteins are colored green, homolo 
gous residues are colored yellow, while residues that differ 
significantly are colored white. The view in (B) is oriented 
approximately 15° rotated from the view in FIG. 49B). Resi 
dues forming the cavity are labeled. FIG.51C is a "cut-away’ 
view of the surface in FIG. 51B showing how the large cavi 
ties on either side of IL-17F penetrate deeply into the body of 
the dimer. 

FIGS. 52A-52C shows a comparison of the IL-17F surface 
and the TrkA binding site on NGF. FIGS. 52A and 52B show 
the molecular structure of IL-17F is oriented as in FIG. 51. 
IL-17F is colored according to the electrostatic surface poten 
tial: red, -5 kT, white, OkT and blue, +5 kT. The positions of 
the cavities are indicated by the circles. FIG. 52C shows the 
molecular structure of NGF in the same orientation as IL-17F 
in panel (B); domain 5 of TrkA is shown as a green ribbon 
(Weismann et al., Nature 401:184-188 (1999); pdb code 
1WWW). 

FIG. 53 depicts the predicted protein sequence of murine 
IL-17E. The partial signal sequence and mature protein 
sequence of mIL-17E (SEQ ID NO:41) is aligned with its 
human ortholog IL-17E (SEQID NO:6). 
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FIG. 54 shows the tissue distribution of IL-17E in human 
and mouse. The mRNA expression of mIL-17E was exam 
ined by real time RT-PCR assays using mIL-17E specific 
primers and probe. Relative expression is shown. 

FIG. 55 demonstrates that mouse IL-17E transgenics are 
growth retarded in both females and males as compared to 
wild-type mice (body weight measurements were made from 
1 week to 6 weeks of age). 

FIG. 56 shows the gross appearance of a mIL-17E TG 10 
mouse (TG shown on the right) compared to a non-TG litter 
mate (WT shown on the left). The transgenic mouse (left) is 
smaller than the non-TG mouse (right). The mIL-17E trans 
genic has visibly jaundice skin (yellow-tinged). 

FIG. 57 shows mouse IL-17E transgenics (TG) have 15 
elevated total bilirubin and liver enzymes compared with 
non-transgenic (Non-TG) enzyme panels. 

FIGS. 58A-58E shows mRNA levels of various genes in 
the TG versus non-TG mice. Gene expression in various 
tissues was examined by real-time quantitative RT-PCR using 
gene-specific primers and probes as described in EXAMPLE 
35. Relative mRNA expression values (TG versus non-TG) 
are shown as fold increase. FIG. 58A shows the gene expres 
sion profile in the liver. FIG.58B (right panel) shows the gene 
expression profile in the kidney; FIG. 58C shows the gene 
expression profile in lung tissues. FIG. 58D shows the gene 
expression profile in the spleen; FIG. 58E shows the gene 
expression profile in the intestines. 
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FIG. 59 demonstrates the up-regulation of IL-17E receptor 30 
(mIL-17ER) expression in mouse IL-17E transgenics versus 
non-transgenics as determined by Taqman analysis in lung, 
kidney, liver, spleen and heart tissue. 

FIG. 60 shows the elevated serum levels of IL-5, IL-13 and 
TNF-C. in mIL-17E transgenics. 35 

FIG. 61 shows the elevated serum levels of IgE and IgG1, 
but not IgG2 in mIL-17E transgenics. 

FIG. 62 shows FACS and hemotology analyses of PBMC 
from TG mice. The top panel shows a reduced CD3 T cell 40 
and CD19" B cell populations in PBMC from TG mice. 
Percentage for each cell population is shown. The lower panel 
shows an increased GR-1 neutrophil population in PBMC of 
TG mice. 

FIG. 63 shows changes in absolute cell counts (x10/ml) of 45 
circulating neutrophils, eosinophils and lymphocytes in TG 
mice. 

FIG. 64 demonstrates elevated G-CSF levels in mIL-17E 
transgenics as compared with non-transgenic mice. 

FIG. 65 shows that IL-17E directly stimulates G-CSF pro 
duction from stromal cells NIH3T3 and ST2. Far right panel 
shows confirmation by ELISA of G-CSF protein stimulated 
production from NIH3T3 cells. 

FIG. 66 shows the comparison of histological changes in 55 
mIL-17E TG mice (Band D) and non-TG littermates (A and 
C). Part A shows the portal area of the liver from a wild-type 
littermates. Part B shows the liver from a mIL-17E transgenic 
mouse demonstrating severe periportal inflammation, fibro 
sis and adenomatous hyperplasia of bile ducts. Arrow depicts 60 
hypertrophied bile duct epithelial cells distended with eosi 
nophilic homogenous or crystalline material. Part C shows 
lung from a wild-type littermate with normal alveoli and 
brochioles. Part D shows lung from a mIL-17E transgenic 
mouse with diffues inflammation within alveolar spaces, 65 
septa and around airways. Arrow demonstrates the hyperplas 
tic bronchiole epithelium. 

50 

24 
DETAILED DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

I. Definitions 
The terms “PRO polypeptide' and “PRO” as used herein 

and when immediately followed by a numerical designation 
refer to various polypeptides, wherein the complete designa 
tion (i.e., PRO/number) refers to specific polypeptide 
sequences as described herein. The terms “PRO/number 
polypeptide' and “PRO/number” wherein the term “number 
is provided as an actual numerical designation as used herein 
encompass native sequence polypeptides and polypeptide 
variants (which are further defined herein). The PRO 
polypeptides described herein may be isolated from a variety 
of sources, such as from human tissue types or from another 
Source, or prepared by recombinant or synthetic methods. 
The term “PRO polypeptide” refers to each individual PRO/ 
number polypeptide disclosed herein. AU disclosures in this 
specification which refer to the “PRO polypeptide' refer to 
each of the polypeptides individually as well as jointly. For 
example, descriptions of the preparation of purification of 
derivation of formation of antibodies to or against, adminis 
tration of compositions containing, treatment of a disease 
with, etc., pertain to each polypeptide of the invention indi 
vidually. The term “PRO polypeptide' also includes variants 
of the PRO/number polypeptides disclosed herein. 
A “native sequence PRO polypeptide' comprises a 

polypeptide having the same amino acid sequence as the 
corresponding PRO polypeptide derived from nature. Such 
native sequence PRO polypeptides can be isolated from 
nature or can be produced by recombinant or synthetic means. 
The term “native sequence PRO polypeptide’ specifically 
encompasses naturally-occurring truncated or secreted forms 
of the specific PRO polypeptide (e.g., an extracellular domain 
sequence), naturally-occurring variant forms (e.g., alterna 
tively spliced forms) and naturally-occurring allelic variants 
of the polypeptide. In various embodiments of the invention, 
the native sequence PRO polypeptides disclosed herein are 
mature or full-length native sequence polypeptides compris 
ing the full-length amino acids sequences shown in the 
accompanying figures. Start and stop codons are shown in 
bold font and underlined in the figures. However, while the 
PRO polypeptide disclosed in the accompanying figures are 
shown to begin with methionine residues designated hereinas 
amino acid position 1 in the figures, it is conceivable and 
possible that other methionine residues located either 
upstream or downstream from the amino acid position 1 in the 
figures may be employed as the starting amino acid residue 
for the PRO polypeptides. 
The PRO polypeptide “extracellular domain” or “ECD 

refers to a form of the PRO polypeptide which is essentially 
free of the transmembrane and cytoplasmic domains. Ordi 
narily, a PRO polypeptide ECD will have less than 1% of such 
transmembrane and/or cytoplasmic domains and preferably, 
will have less than 0.5% of such domains. It will be under 
stood that any transmembrane domains identified for the PRO 
polypeptides of the present invention are identified pursuant 
to criteria routinely employed in the art for identifying that 
type of hydrophobic domain. The exact boundaries of a trans 
membrane domain may vary but most likely by no more than 
about 5 amino acids at either end of the domain as initially 
identified herein. Optionally, therefore, an extracellular 
domain of a PRO polypeptide may contain from about 5 or 
fewer amino acids on either side of the transmembrane 
domain/extracellular domain boundary as identified in the 
Examples or specification and Such polypeptides, with or 
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without the associated signal peptide, and nucleic acid encod 
ing them, are contemplated by the present invention. 
The approximate location of the “signal peptides of the 

various PRO polypeptides disclosed herein are shown in the 
present specification and/or the accompanying figures. It is 
noted, however, that the C-terminal boundary of a signal 
peptide may vary, but most likely by no more than about 5 
amino acids on either side of the signal peptide C-terminal 
boundary as initially identified herein, wherein the C-termi 
nal boundary of the signal peptide may be identified pursuant 
to criteria routinely employed in the art for identifying that 
type of amino acid sequence element (e.g., Nielsen et al., 
Prot. Eng., 10:1-6 (1997) and von Heinje et al., Nucl. Acids. 
Res., 14:4683-4690 (1986)). Moreover, it is also recognized 
that, in some cases, cleavage of a signal sequence from a 
secreted polypeptide is not entirely uniform, resulting in more 
than one secreted species. These mature polypeptides, where 
the signal peptide is cleaved within no more than about 5 
amino acids on either side of the C-terminal boundary of the 
signal peptide as identified herein, and the polynucleotides 
encoding them, are contemplated by the present invention. 
“PRO polypeptide variant’ means an active PRO polypep 

tide as defined above or below having at least about 80% 
amino acid sequence identity with a full-length native 
sequence PRO polypeptide sequence as disclosed herein, a 
PRO polypeptide sequence lacking the signal peptide as dis 
closed herein, an extracellular domain of a PRO polypeptide, 
with or without the signal peptide, as disclosed herein or any 
other fragment of a full-length PRO polypeptide sequence as 
disclosed herein. Such PRO polypeptide variants include, for 
instance, PRO polypeptides wherein one or more amino acid 
residues are added, or deleted, at the N-or C-terminus of the 
full-length native amino acid sequence. Ordinarily, a PRO 
polypeptide variant will have at least about 80% amino acid 
sequence identity, alternatively at least about 81% amino acid 
sequence identity, alternatively at least about 82% amino acid 
sequence identity, alternatively at least about 83% amino acid 
sequence identity, alternatively at least about 84% amino acid 
sequence identity, alternatively at least about 85% amino acid 
sequence identity, alternatively at least about 86% amino acid 
sequence identity, alternatively at least about 87% amino acid 
sequence identity, alternatively at least about 88% amino acid 
sequence identity, alternatively at least about 89% amino acid 
sequence identity, alternatively at least about 90% amino acid 
sequence identity, alternatively at least about 91% amino acid 
sequence identity, alternatively at least about 92% amino acid 
sequence identity, alternatively at least about 93% amino acid 
sequence identity, alternatively at least about 94% amino acid 
sequence identity, alternatively at least about 95% amino acid 
sequence identity, alternatively at least about 96% amino acid 
sequence identity, alternatively at least about 97% amino acid 
sequence identity, alternatively at least about 98% amino acid 
sequence identity and alternatively at least about 99% amino 
acid sequence identity to a full-length native sequence PRO 
polypeptide sequence as disclosed herein, a PRO polypeptide 
sequence lacking the signal peptide as disclosed herein, an 
extracellular domain of a PRO polypeptide, with or without 
the signal peptide, as disclosed herein or any other specifi 
cally defined fragment of a full-length PRO polypeptide 
sequence as disclosed herein. Ordinarily, PRO variant 
polypeptides are at least about 10 amino acids in length, 
alternatively at least about 20 amino acids in length, alterna 
tively at least about 30 amino acids in length, alternatively at 
least about 40 amino acids in length, alternatively at least 
about 50 amino acids in length, alternatively at least about 60 
amino acids in length, alternatively at least about 70 amino 
acids in length, alternatively at least about 80 amino acids in 
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length, alternatively at least about 90 amino acids in length, 
alternatively at least about 100 amino acids in length, alter 
natively at least about 150 amino acids in length, alternatively 
at least about 200 amino acids in length, alternatively at least 
about 300 amino acids in length, or more. 

“Percent (%) amino acid sequence identity” with respect to 
the PRO polypeptide sequences identified herein is defined as 
the percentage of amino acid residues in a candidate sequence 
that are identical with the amino acid residues in the specific 
PRO polypeptide sequence, after aligning the sequences and 
introducing gaps, if necessary, to achieve the maximum per 
cent sequence identity, and not considering any conservative 
Substitutions as part of the sequence identity. Alignment for 
purposes of determining percent amino acid sequence iden 
tity can be achieved in various ways that are within the skill in 
the art, for instance, using publicly available computer soft 
ware such as BLAST, BLAST-2. ALIGN or Megalign 
(DNASTAR) software. Those skilled in the art can determine 
appropriate parameters for measuring alignment, including 
any algorithms needed to achieve maximal alignment over the 
full length of the sequences being compared. For purposes 
herein, however, 96 amino acid sequence identity values are 
generated using the sequence comparison computer program 
ALIGN-2, wherein the complete source code for the 
ALIGN-2 program is provided in Table 1 below. The 
ALIGN-2 sequence comparison computer program was 
authored by Genentech, Inc. and the source code shown in 
Table 1 below has been filed with user documentation in the 
U.S. Copyright Office, Washington D.C., 20559, where it is 
registered under U.S. Copyright Registration No. 
TXU510087. The ALIGN-2 program is publicly available 
through Genentech, Inc., South San Francisco, Calif. or may 
be compiled from the source code provided in Table 1 below. 
The ALIGN-2 program should be compiled for use on a 
UNIX operating system, preferably digital UNIXV4.0D. All 
sequence comparison parameters are set by the ALIGN-2 
program and do not vary. 

In situations where ALIGN-2 is employed for amino acid 
sequence comparisons, the '% amino acid sequence identity of 
a given amino acid sequence A to, with, or against a given 
amino acid sequence B (which can alternatively be phrased as 
a given amino acid sequence A that has or comprises a 
certain% amino acid sequence identity to, with, or against a 
given amino acid sequence B) is calculated as follows: 

100 times the fraction XY 

where X is the number of amino acid residues scored as 
identical matches by the sequence alignment program 
ALIGN-2 in that programs alignment of A and B, and where 
Y is the total number of amino acid residues in B. It will be 
appreciated that where the length of amino acid sequence A is 
not equal to the length of amino acid sequence B, the 96 amino 
acid sequence identity of A to B will not equal the 96 amino 
acid sequence identity of B to A. As examples of '% amino 
acid sequence identity calculations using this method, Tables 
2 and 3 demonstrate how to calculate the '% amino acid 
sequence identity of the amino acid sequence designated 
“Comparison Protein’ to the amino acid sequence designated 
“PRO, wherein “PRO represents the amino acid sequence 
of a hypothetical PRO polypeptide of interest, “Comparison 
Protein’ represents the amino acid sequence of a polypeptide 
against which the “PRO polypeptide of interest is being 
compared, and “X”, “Y” and “Z” each represent different 
hypothetical amino acid residues. 

Unless specifically stated otherwise, all % amino acid 
sequence identity values used herein are obtained as 
described in the immediately preceding paragraph using the 
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ALIGN-2 computer program. However, 96 amino acid 
sequence identity values may also be obtained as described 
below by using the WU-BLAST-2 computer program (Alts 
chul et al., Methods in Enzymology 266:460-480 (1996)). 
Most of the WU-BLAST-2 search parameters are set to the 
default values. Those not set to default values, i.e., the adjust 
able parameters, are set with the following values: overlap 
span=1, overlap fraction=0.125, word threshold (T)=11, and 
scoring matrix=BLOSUM62. When WU-BLAST-2 is 
employed, a % amino acid sequence identity value is deter 
mined by dividing (a) the number of matching identical 
amino acid residues between the amino acid sequence of the 
PRO polypeptide of interest having a sequence derived from 
the native PRO polypeptide and the comparison amino acid 
sequence of interest (i.e., the sequence against which the PRO 
polypeptide of interest is being compared which may be a 
PRO variant polypeptide) as determined by WU-BLAST-2 by 
(b) the total number of amino acid residues of the PRO 
polypeptide of interest. For example, in the statement “a 
polypeptide comprising an the amino acid sequence A which 
has or having at least 80% amino acid sequence identity to the 
amino acid sequence B, the amino acid sequence A is the 
comparison amino acid sequence of interest and the amino 
acid sequence B is the amino acid sequence of the PRO 
polypeptide of interest. 

Percent amino acid sequence identity may also be deter 
mined using the sequence comparison program NCBI 
BLAST2 (Altschulet al., Nucleic Acids Res. 25:3389-3402 
(1997)). The NCBI-BLAST2 sequence comparison program 
may be downloaded or otherwise obtained from the National 
Institute of Health, Bethesda, Md. NCBI-BLAST2 uses sev 
eral search parameters, wherein all of those search parameters 
are set to default values including, for example, unmask yes, 
Strand all, expected occurrences—10, minimum low com 
plexity length=15/5, multi-pass e-value=0.01, constant for 
multi-pass=25, dropoff for final gapped alignment=25 and 
scoring matrix=BLOSUM62. 

In situations where NCBI-BLAST2 is employed for amino 
acid sequence comparisons, the '% amino acid sequence iden 
tity of a given amino acid sequence A to, with, or against a 
given amino acid sequence B (which can alternatively be 
phrased as a given amino acid sequence A that has or com 
prises a certain 96 amino acid sequence identity to, with, or 
against a given amino acid sequence B) is calculated as fol 
lows: 

100 times the fraction XY 

where X is the number of amino acid residues scored as 
identical matches by the sequence alignment program NCBI 
BLAST2 in that programs alignment of A and B, and where 
Y is the total number of amino acid residues in B. It will be 
appreciated that where the length of amino acid sequence A is 
not equal to the length of amino acid sequence B, the 96 amino 
acid sequence identity of A to B will not equal the 96 amino 
acid sequence identity of B to A. 
“PRO variant polynucleotide' or “PRO variant nucleic 

acid sequence” means a nucleic acid molecule which encodes 
an active PRO polypeptide as defined below and which has at 
least about 80% nucleic acid sequence identity with a nucle 
otide acid sequence encoding a full-length native sequence 
PRO polypeptide sequence as disclosed herein, a full-length 
native sequence PRO polypeptide sequence lacking the signal 
peptide as disclosed herein, an extracellular domain of a PRO 
polypeptide, with or without the signal peptide, as disclosed 
herein or any other fragment of a full-length PRO polypeptide 
sequence as disclosed herein. Ordinarily, a PRO variant poly 
nucleotide will have at least about 80% nucleic acid sequence 
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identity, alternatively at least about 81% nucleic acid 
sequence identity, alternatively at least about 82% nucleic 
acid sequence identity, alternatively at least about 83% 
nucleic acid sequence identity, alternatively at least about 
84% nucleic acid sequence identity, alternatively at least 
about 85% nucleic acid sequence identity, alternatively at 
least about 86% nucleic acid sequence identity, alternatively 
at least about 87% nucleic acid sequence identity, alterna 
tively at least about 88% nucleic acid sequence identity, alter 
natively at least about 89% nucleic acid sequence identity, 
alternatively at least about 90% nucleic acid sequence iden 
tity, alternatively at least about 91% nucleic acid sequence 
identity, alternatively at least about 92% nucleic acid 
sequence identity, alternatively at least about 93% nucleic 
acid sequence identity, alternatively at least about 94% 
nucleic acid sequence identity, alternatively at least about 
95% nucleic acid sequence identity, alternatively at least 
about 96% nucleic acid sequence identity, alternatively at 
least about 97% nucleic acid sequence identity, alternatively 
at least about 98% nucleic acid sequence identity and alter 
natively at least about 99% nucleic acid sequence identity 
with a nucleic acid sequence encoding a full-length native 
sequence PRO polypeptide sequence as disclosed herein, a 
full-length native sequence PRO polypeptide sequence lack 
ing the signal peptide as disclosed herein, an extracellular 
domain of a PRO polypeptide, with or without the signal 
sequence, as disclosed herein or any other fragment of a 
full-length PRO polypeptide sequence as disclosed herein. 
Variants do not encompass the native nucleotide sequence. 

Ordinarily, PRO variant polynucleotides are at least about 
30 nucleotides in length, alternatively at least about 60 nucle 
otides in length, alternatively at least about 90 nucleotides in 
length, alternatively at least about 120 nucleotides in length, 
alternatively at least about 150 nucleotides in length, alterna 
tively at least about 180 nucleotides in length, alternatively at 
least about 210 nucleotides in length, alternatively at least 
about 240 nucleotides in length, alternatively at least about 
270 nucleotides in length, alternatively at least about 300 
nucleotides in length, alternatively at least about 450 nucle 
otides in length, alternatively at least about 600 nucleotides in 
length, alternatively at least about 900 nucleotides in length, 
O. O. 

“Percent (%) nucleic acid sequence identity” with respect 
to PRO-encoding nucleic acid sequences identified herein is 
defined as the percentage of nucleotides in a candidate 
sequence that are identical with the nucleotides in the PRO 
nucleic acid sequence of interest, after aligning the sequences 
and introducing gaps, if necessary, to achieve the maximum 
percent sequence identity. Alignment for purposes of deter 
mining percent nucleic acid sequence identity can be 
achieved in various ways that are within the skill in the art, for 
instance, using publicly available computer software Such as 
BLAST, BLAST-2, ALIGN or Megalign (DNASTAR) soft 
ware. For purposes herein, however, 96 nucleic acid sequence 
identity values are generated using the sequence comparison 
computer program ALIGN-2, wherein the complete source 
code for the ALIGN-2 program is provided in Table 1 below. 
The ALIGN-2 sequence comparison computer program was 
authored by Genentech, Inc. and the source code shown in 
Table 1 below has been filed with user documentation in the 
U.S. Copyright Office, Washington D.C., 20559, where it is 
registered under U.S. Copyright Registration No. 
TXU510087. The ALIGN-2 program is publicly available 
through Genentech, Inc., South San Francisco, Calif. or may 
be compiled from the source code provided in Table 1 below. 
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The ALIGN-2 program should be compiled for use on a 
UNIX operating system, preferably digital UNIXV4.0D. All 
sequence comparison parameters are set by the ALIGN-2 
program and do not vary. 

In situations where ALIGN-2 is employed for nucleic acid 
sequence comparisons, the '% nucleic acid sequence identity 
of a given nucleic acid sequence C to, with, or against a given 
nucleic acid sequence D (which can alternatively be phrased 
as a given nucleic acid sequence C that has or comprises a 
certain% nucleic acid sequence identity to, with, or against a 
given nucleic acid sequence D) is calculated as follows: 

100 times the fraction WJZ 

where W is the number of nucleotides scored as identical 
matches by the sequence alignment program ALIGN-2 in that 
program’s alignment of C and D, and where Z is the total 
number of nucleotides in D. It will be appreciated that where 
the length of nucleic acid sequence C is not equal to the length 
of nucleic acid sequence D, the 96 nucleic acid sequence 
identity of C to D will not equal the '% nucleic acid sequence 
identity of D to C. As examples of% nucleic acid sequence 
identity calculations, Tables 4 and 5, demonstrate how to 
calculate the '% nucleic acid sequence identity of the nucleic 
acid sequence designated “Comparison DNA” to the nucleic 
acid sequence designated “PRO-DNA, wherein “PRO 
DNA represents a hypothetical PRO-encoding nucleic acid 
sequence of interest, “Comparison DNA represents the 
nucleotide sequence of a nucleic acid molecule against which 
the “PRO-DNA nucleic acid molecule of interest is being 
compared, and “N”, “L” and “V” each represent different 
hypothetical nucleotides. 

Unless specifically stated otherwise, all % nucleic acid 
sequence identity values used herein are obtained as 
described in the immediately preceding paragraph using the 
ALIGN-2 computer program. However, 96 nucleic acid 
sequence identity values may also be obtained as described 
below by using the WU-BLAST-2 computer program (Alts 
chul et al., Methods in Enzymology 266:460-480 (1996)). 
Most of the WU-BLAST-2 search parameters are set to the 
default values. Those not set to default values, i.e., the adjust 
able parameters, are set with the following values: overlap 
span=1, overlap fraction=0.125, word threshold (T)=11, and 
scoring matrix=BLOSUM62. When WU-BLAST-2 is 
employed, a '% nucleic acid sequence identity value is deter 
mined by dividing (a) the number of matching identical 
nucleotides between the nucleic acid sequence of the PRO 
polypeptide-encoding nucleic acid molecule of interest hav 
ing a sequence derived from the native sequence PRO 
polypeptide-encoding nucleic acid and the comparison 
nucleic acid molecule of interest (i.e., the sequence against 
which the PRO polypeptide-encoding nucleic acid molecule 
of interest is being compared which may be a variant PRO 
polynucleotide) as determined by WU-BLAST-2 by (b) the 
total number of nucleotides of the PRO polypeptide-encoding 
nucleic acid molecule of interest. For example, in the state 
ment'an isolated nucleic acid molecule comprising a nucleic 
acid sequence A which has or having at least 80% nucleic acid 
sequence identity to the nucleic acid sequence B, the nucleic 
acid sequence A is the comparison nucleic acid molecule of 
interest and the nucleic acid sequence B is the nucleic acid 
sequence of the PRO polypeptide-encoding nucleic acid mol 
ecule of interest. 

Percent nucleic acid sequence identity may also be deter 
mined using the sequence comparison program NCBI 
BLAST2 (Altschul et al., Nucleic Acids Res. 25:3389-3402 
(1997)). The NCBI-BLAST2 sequence comparison program 
may be downloaded from http://www.ncbi.nlm.nih.gov or 
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otherwise obtained from the National Institute of Health, 
Bethesda, Md. NCBI-BLAST2 uses several search param 
eters, wherein all of those search parameters are set to default 
values including, for example, unmask yes, strand all, 
expected occurrences=10, minimum low complexity 
length=15/5, multi-pass e-value=0.01, constant for multi 
pass 25, dropoff for final gapped alignment 25 and scoring 
matrix=BLOSUM62. 

In situations where NCBI-BLAST2 is employed for 
sequence comparisons, the '% nucleic acid sequence identity 
of a given nucleic acid sequence C to, with, or against a given 
nucleic acid sequence D (which can alternatively be phrased 
as a given nucleic acid sequence C that has or comprises a 
certain% nucleic acid sequence identity to, with, or against a 
given nucleic acid sequence D) is calculated as follows: 

100 times the fraction WJZ 

where W is the number of nucleotides scored as identical 
matches by the sequence alignment program NCBI-BLAST2 
in that programs alignment of C and D, and where Z is the 
total number of nucleotides in D. It will be appreciated that 
where the length of nucleic acid sequence C is not equal to the 
length of nucleic acid sequence D, the '% nucleic acid 
sequence identity of C to D will not equal the '% nucleic acid 
sequence identity of D to C. 

In other embodiments, PRO variant polynucleotides are 
nucleic acid molecules that encode an active PRO polypep 
tide and which are capable of hybridizing, preferably under 
stringent hybridization and wash conditions, to nucleotide 
sequences encoding a full-length PRO polypeptide as dis 
closed herein. PRO variant polypeptides may be those that are 
encoded by a PRO variant polynucleotide. 

“Isolated, when used to describe the various polypeptides 
disclosed herein, means polypeptide that has been identified 
and separated and/or recovered from a component of its natu 
ral environment. Contaminant components of its natural envi 
ronment are materials that would typically interfere with 
diagnostic or therapeutic uses for the polypeptide, and may 
include enzymes, hormones, and other proteinaceous or non 
proteinaceous solutes. In preferred embodiments, the 
polypeptide will be purified (1) to a degree sufficient to obtain 
at least 15 residues of N-terminal or internal amino acid 
sequence by use of a spinning cup sequenator, or (2) to homo 
geneity by SDS-PAGE under non-reducing or reducing con 
ditions using Coomassie blue or, preferably, silver stain. Iso 
lated polypeptide includes polypeptide in situ within 
recombinant cells, since at least one component of the PRO 
polypeptide natural environment will not be present. Ordi 
narily, however, isolated polypeptide will be prepared by at 
least one purification step. 
An "isolated PRO polypeptide-encoding nucleic acid or 

other polypeptide-encoding nucleic acid is a nucleic acid 
molecule that is identified and separated from at least one 
contaminant nucleic acid molecule with which it is ordinarily 
associated in the natural Source of the polypeptide-encoding 
nucleic acid. An isolated polypeptide-encoding nucleic acid 
molecule is other than in the form or setting in which it is 
found in nature. Isolated polypeptide-encoding nucleic acid 
molecules therefore are distinguished from the specific 
polypeptide-encoding nucleic acid molecule as it exists in 
natural cells. However, an isolated polypeptide-encoding 
nucleic acid molecule includes polypeptide-encoding nucleic 
acid molecules contained in cells that ordinarily express the 
polypeptide where, for example, the nucleic acid molecule is 
in a chromosomal location different from that of natural cells. 
The term “control sequences’ refers to DNA sequences 

necessary for the expression of an operably lined coding 
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sequence in a particular host organism. The control sequences 
that are suitable for prokaryotes, for example, include a pro 
moter, optionally an operator sequence, and a ribosome bind 
ing site. Eukaryotic cells are known to utilize promoters, 
polyadenylation signals, and enhancers. 5 

Nucleic acid is “operably linked when it is placed into a 
functional relationship with another nucleic acid sequence. 
For example, DNA for a presequence or secretory leader is 
operably linked to DNA for a polypeptide if it is expressed as 
a preprotein that participates in the secretion of the polypep- 10 
tide; a promoter or enhancer is operably linked to a coding 
sequence if it affects the transcription of the sequence; or a 
ribosome binding site is operably linked to a coding sequence 
if it is positioned so as to facilitate translation. Generally, 
“operably linked' means that the DNA sequences being 15 
linked are contiguous, and, in the case of a secretory leader, 
contiguous and in reading phase. However, enhancers do not 
have to be contiguous. Linking is accomplished by ligation at 
convenient restriction sites. If such sites do not exist, the 
synthetic oligonucleotide adaptors or linkers are used in 20 
accordance with conventional practice. 
The term “antibody' is used in the broadest sense and 

specifically covers, for example, single anti-PRO monoclonal 
antibodies (including agonist, antagonist, and neutralizing 
antibodies), anti-PRO antibody compositions with poly- 25 
epitopic specificity, single chain anti-PRO antibodies, and 
fragments of anti-PRO antibodies (see below). The term 
“monoclonal antibody' as used herein refers to an antibody 
obtained from a population of Substantially homogeneous 
antibodies, i.e., the individual antibodies comprising the 30 
population are identical except for possible naturally-occur 
ring mutations that may be present in minor amounts. 

“Stringency” of hybridization reactions is readily deter 
minable by one of ordinary skill in the art, and generally is an 
empirical calculation dependent upon probe length, washing 35 
temperature, and salt concentration. In general, longer probes 
require higher temperatures for proper annealing, while 
shorter probes need lower temperatures. Hybridization gen 
erally depends on the ability of denatured DNA to reanneal 
when complementary strands are present in an environment 40 
below their melting temperature. The higher the degree of 
desired homology between the probe and hybridizable 
sequence, the higher the relative temperature which can be 
used. As a result, it follows that higher relative temperatures 
would tend to make the reaction conditions more stringent, 45 
while lower temperatures less so. For additional details and 
explanation of stringency of hybridization reactions, see 
Ausubel et al., Current Protocols in Molecular Biology, 
Wiley Interscience Publishers, (1995). 

"Stringent conditions' or “high Stringency conditions', as 50 
defined herein, may be identified by those that: (1) employ 
low ionic strength and high temperature for washing, for 
example 0.015M sodium chloride/0.0015M sodium citrate/ 
0.1% sodium dodecyl sulfate at 50° C.; (2) employ during 
hybridization a denaturing agent, such as formamide, for 55 
example, 50% (v/v) formamide with 0.1% bovine serum 
albumin/0.1% Ficoll/0.1% polyvinylpyrrollidone/50 mM 
sodium phosphate buffer at pH 6.5 with 750 mM sodium 
chloride, 75 mM sodium citrate at 42°C.; or (3) employ 50% 
formamide, 5xSSC (0.75 M NaCl, 0.075 M sodium citrate), 60 
50 mM sodium phosphate (pH 6.8), 0.1% sodium pyrophos 
phate, 5x Denhardt’s solution, sonicated salmon sperm DNA 
(50 g/ml), 0.1% SDS, and 10% dextran sulfate at 42° C., 
with washes at 42°C. in 0.2xSSC (sodium chloride/sodium 
citrate) and 50% formamide at 55° C., followed by a high- 65 
stringency wash consisting of 0.1 xSSC containing EDTA at 
550 C. 

32 
“Moderately stringent conditions' may be identified as 

described by Sambrook et al., Molecular Cloning: A Labo 
ratory Manual, New York: Cold Spring Harbor Press, 1989, 
and include the use of Washing Solution and hybridization 
conditions (e.g., temperature, ionic strength and % SDS) less 
stringent that those described above. An example of moder 
ately stringent conditions is overnight incubation at 37°C. in 
a solution comprising: 20% formamide, 5xSSC (150 mM 
NaCl, 15 mM trisodium citrate), 50 mM sodium phosphate 
(pH 7.6), 5x Denhardt’s solution, 10% dextran sulfate, and 20 
mg/ml denatured sheared salmon sperm DNA, followed by 
washing the filters in 1xSSC at about 37-50° C. The skilled 
artisan will recognize how to adjust the temperature, ionic 
strength, etc. as necessary to accommodate factors such as 
probe length and the like. 
The term “epitope tagged' when used herein refers to a 

chimeric polypeptide comprising a PRO polypeptide fused to 
a "tagpolypeptide'. The tag polypeptide has enough residues 
to provide an epitope against which an antibody can be made, 
yet is short enough such that it does not interfere with activity 
of the polypeptide to which it is fused. The tag polypeptide 
preferably also is fairly unique so that the antibody does not 
Substantially cross-react with other epitopes. Suitable tag 
polypeptides generally have at least six amino acid residues 
and usually between about 8 and 50 amino acid residues 
(preferably, between about 10 and 20 amino acid residues). 
As used herein, the term “immunoadhesin' designates 

antibody-like molecules which combine the binding specific 
ity of a heterologous protein (an “adhesin') with the effector 
functions of immunoglobulin constant domains. Structurally, 
the immunoadhesins comprise a fusion of an amino acid 
sequence with the desired binding specificity which is other 
man the antigen recognition and binding site of an antibody 
(i.e., is "heterologous'), and an immunoglobulin constant 
domain sequence. The adhesin part of an immunoadhesin 
molecule typically is a contiguous amino acid sequence com 
prising at least the binding site of a receptor or a ligand. The 
immunoglobulin constant domain sequence in the immu 
noadhesin may be obtained from any immunoglobulin, Such 
as IgG-1, IgG-2, IgG-3, or IgG4 Subtypes, IgA (including 
IgA-1 and IgA-2), IgE, Ig) or IgM. 
The term “antagonist’ is used in the broadest sense, and 

includes any molecule that partially or fully blocks, inhibits, 
or neutralizes a biological activity of a native PRO polypep 
tide disclosed herein. In a similar manner, the term "agonist' 
is used in the broadest sense and includes any molecule that 
mimics a biological activity of a native PRO polypeptide 
disclosed herein. Suitable agonist or antagonist molecules 
specifically include agonist or antagonist antibodies or anti 
body fragments, fragments or amino acid sequence variants 
of native PRO polypeptides, peptides, antisense oligonucle 
otides, Small organic molecules, etc. Methods for identifying 
agonists or antagonists of a PRO polypeptide may comprise 
contacting a PRO polypeptide with a candidate agonist or 
antagonist molecule and measuring a detectable change in 
one or more biological activities normally associated with the 
PRO polypeptide. 

“Treatment” refers to both therapeutic treatment and pro 
phylactic or preventative measures, wherein the object is to 
prevent or slow down (lessen) the targeted pathologic condi 
tion or disorder. Those in need of treatment include those 
already with the disorder as well as those prone to have the 
disorder or those in whom the disorder is to be prevented. 

“Chronic' administration refers to administration of the 
agent(s) in a continuous mode as opposed to an acute mode, 
So as to maintain the initial therapeutic effect (activity) for an 
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extended period of time. “Intermittent administration is 
treatment that is not consecutively done without interruption, 
but rather is cyclic in nature. 
“Mammal’ for purposes of treatment refers to any animal 

classified as a mammal, including humans, domestic and 
farm animals, and Zoo, sports, or pet animals, such as dogs, 
cats, cattle, horses, sheep, pigs, goats, rabbits, etc. Preferably, 
the mammal is human. 

Administration “in combination with one or more further 
therapeutic agents includes simultaneous (concurrent) and 
consecutive administration in any order. 

“Carriers' as used herein include pharmaceutically accept 
able carriers, excipients, or stabilizers which are nontoxic to 
the cell or mammal being exposed thereto at the dosages and 
concentrations employed. Often the physiologically accept 
able carrier is an aqueous pH buffered solution. Examples of 
physiologically acceptable carriers include buffers such as 
phosphate, citrate, and other organic acids; antioxidants 
including ascorbic acid; low molecular weight (less than 
about 10 residues) polypeptide; proteins, such as serum albu 
min, gelatin, or immunoglobulins; hydrophilic polymers such 
as polyvinylpyrrolidone; amino acids such as glycine, 
glutamine, asparagine, arginine or lysine; monosaccharides, 
disaccharides, and other carbohydrates including glucose, 
mannose, or dextrins; chelating agents such as EDTA: Sugar 
alcohols such as mannitol or Sorbitol; salt-forming counteri 
ons such as sodium; and/or nonionic Surfactants such as 
TWEENTM, polyethylene glycol (PEG), and PLURON 
ICSTM. 

Antibody fragments' comprise a portion of an intact anti 
body, preferably the antigenbinding or variable region of the 
intactantibody. Examples of antibody fragments include Fab, 
Fab'. F(ab'), and Fv fragments; diabodies; linear antibodies 
(Zapata et al., Protein Eng., 8(10): 1057-1062 1995); single 
chain antibody molecules; and multispecific antibodies 
formed from antibody fragments. 

Papain digestion of antibodies produces two identical anti 
gen-binding fragments, called “Fab' fragments, each with a 
single antigen-binding site, and a residual "Fo' fragment, a 
designation reflecting the ability to crystallize readily. Pepsin 
treatment yields an F(ab')2 fragment that has two antigen 
combining sites and is still capable of cross-linking antigen. 

“Fv' is the minimum antibody fragment which contains a 
complete antigen-recognition and -binding site. This region 
consists of a dimer of one heavy-and one light-chain variable 
domain in tight, non-covalent association. It is in this con 
figuration that the three CDRs of each variable domain inter 
act to define an antigen-binding site on the Surface of the 
V-V, dimer. Collectively, the six CDRs confer antigen 
binding specificity to the antibody. However, even a single 
variable domain (or half of an Fv comprising only three CDRs 
specific for an antigen) has the ability to recognize and bind 
antigen, although at a lower affinity than the entire binding 
site. 
The Fab fragment also contains the constant domain of the 

light chain and the first constant domain (CH1) of the heavy 
chain. Fab fragments differ from Fab' fragments by the addi 
tion of a few residues at the carboxy terminus of the heavy 
chain CH1 domain including one or more cysteines from the 
antibody hinge region. Fab'-SH is the designation herein for 
Fab' in which the cysteine residue(s) of the constant domains 
bear a free thiol group. F(ab') antibody fragments originally 
were produced as pairs of Fab' fragments which have hinge 
cysteines between them. Other chemical couplings of anti 
body fragments are also known. 

The “light chains of antibodies (immunoglobulins) from 
any vertebrate species can be assigned to one of two clearly 
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distinct types, called kappa and lambda, based on the amino 
acid sequences of their constant domains. 

Depending on the amino acid sequence of the constant 
domain of their heavy chains, immunoglobulins can be 
assigned to different classes. There are five major classes of 
immunoglobulins: IgA, Ig), IgE, IgG, and IgM, and several 
of these may be further divided into subclasses (isotypes), 
e.g., IgG1, IgG2, IgG3, IgG4, IgA, and IgA2. 

“Single-chain Fv or “slfv' antibody fragments comprise 
the V and V, domains of antibody, wherein these domains 
are present in a single polypeptide chain. Preferably, the Fv 
polypeptide further comprises a polypeptide linker between 
the V and V, domains which enables the sRv to form the 
desired structure for antigen binding. For a review of slfv, see 
Pluckthun in The Pharmacology of Monoclonal Antibodies, 
vol. 113, Rosenburg and Moore eds., Springer-Verlag, New 
York, pp. 269-315 (1994). 
The term "diabodies' refers to small antibody fragments 

with two antigen-binding sites, which fragments comprise a 
heavy-chain variable domain (V) connected to a light-chain 
variable domain (V) in the same polypeptide chain (V-V). 
By using a linker that is too short to allow pairing between the 
two domains on the same chain, the domains are forced to pair 
with the complementary domains of another chain and create 
two antigen-binding sites. Diabodies are described more fully 
in, for example, EP404,097; WO 93/11161; and Hollingeret 
al., Proc. Natl. Acad. Sci. USA, 90:6444-6448 (1993). 
An "isolated antibody is one which has been identified 

and separated and/or recovered from a component of its natu 
ral environment. Contaminant components of its natural envi 
ronment are materials which would interfere with diagnostic 
or therapeutic uses for the antibody, and may include 
enzymes, hormones, and other proteinaceous or nonproteina 
ceous solutes. In preferred embodiments, the antibody will be 
purified (1) to greater than 95% by weight of antibody as 
determined by the Lowry method, and most preferably more 
than 99% by weight, (2) to a degree sufficient to obtain at least 
15 residues of N-terminal or internal amino acid sequence by 
use of a spinning cup sequenator, or (3) to homogeneity by 
SDS-PAGE under reducing or nonreducing conditions using 
Coomassie blue or, preferably, silver stain. Isolated antibody 
includes the antibody in situ within recombinant cells since at 
least one component of the antibody's natural environment 
will not be present. Ordinarily, however, isolated antibody 
will be prepared by at least one purification step. 
An antibody that “specifically binds to’ or is “specific for 

a particular polypeptide or an epitope on a particular polypep 
tide is one that binds to that particular polypeptide or epitope 
on a particular polypeptide without Substantially binding to 
any other polypeptide or polypeptide epitope. 
The word “label' when used herein refers to a detectable 

compound or composition which is conjugated directly or 
indirectly to the antibody so as to generate a “labeled anti 
body. The label may be detectable by itself (e.g. radioisotope 
labels or fluorescent labels) or, in the case of an enzymatic 
label, may catalyze chemical alteration of a Substrate com 
pound or composition which is detectable. 
By "solid phase' is meant a non-aqueous matrix to which 

the antibody of the present invention can adhere. Examples of 
Solid phases encompassed herein include those formed par 
tially or entirely of glass (e.g., controlled pore glass), polysac 
charides (e.g., agarose), polyacrylamides, polystyrene, poly 
vinyl alcohol and silicones. In certain embodiments, 
depending on the context, the solid phase can comprise the 
well of an assay plate; in others it is a purification column 
(e.g., an affinity chromatography column). This term also 
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includes a discontinuous solid phase of discrete particles, 
such as those described in U.S. Pat. No. 4,275,149. 
A "liposome' is a small vesicle composed of various types 

of lipids, phospholipids and/or surfactant which is useful for 
delivery of a drug (such as a PRO polypeptide or antibody 
thereto) to a mammal. The components of the liposome are 
commonly arranged inabilayerformation, similar to the lipid 
arrangement of biological membranes. 
A “small molecule' is defined herein to have a molecular 

weight below about 500 Daltons. 
The term “modulate” means to affect (e.g., either upregu 

late, downregulate or otherwise control) the level of a signal 
ing pathway. Cellular processes under the control of signal 
transduction include, but are not limited to, transcription of 
specific genes, normal cellular functions, such as metabo 
lism, proliferation, differentiation, adhesion, apoptosis and 
Survival, as well as abnormal processes, such as transforma 
tion, blocking of differentiation and metastasis. 

Active' or “activity” for the purposes herein refers to 
form(s) of a PRO polypeptide which retainabiological and/or 
an immunological activity of native or naturally-occurring 
PRO polypeptides, wherein “biological activity refers to a 
biological function (either inhibitory or stimulatory) caused 
by a native or naturally-occurring PRO polypeptide other than 
the ability to induce the production of an antibody againstan 
antigenic epitope possessed by a native or naturally-occurring 
PRO polypeptide and an “immunological activity refers to 
the ability to induce the production of an antibody againstan 
antigenic epitope possessed by a native or naturally-occurring 
PRO polypeptide. One preferred biological activity includes 
inducing activation of NF-kB and stimulation of the produc 
tion of the proinflammatory chemokine IL-8. Another pre 
ferred biological activity includes stimulation of peripheral 
blood mononuclear cells or CD4 cells. Another preferred 
biological activity includes stimulation of the proliferation of 
T-lymphocytes. Another preferred biological activity 
includes, for example, the release of TNF-C. from THP1 cells. 
An alternative activity is the reduction in IL-1a induced NO 
(nitric oxide) production from articular cartilage. Another 
activity includes an enhancement of matrix synthesis in 
articular cartilage. Alternatively, another activity includes 
promoting breakdown of articular cartilage matrix as well as 
inhibiting matrix synthesis. Another preferred biological 
activity includes modulating the level of the interleukin-17 
signalling pathway during mild to severe stages of inflamma 
tory bowel disease or during stroke. 
An “immunological activity refers only to the ability to 

induce the production of an antibody against an antigenic 
epitope possessed by a native or naturally-occurring PRO 
polypeptide. 

“Degenerative cartilagenous disorder describes a host of 
disorders that is characterized principally by the destruction 
of the cartilage matrix. Additional pathologies includes nitric 
oxide production, and elevated proteoglycan breakdown. 
Exemplary disorders encompassed within this definition, 
include, for example, arthritis (e.g., osteoarthritis, rheuma 
toid arthritis, psoriatic arthritis). 

The term “immune related disease” means a disease in 
which a component of the immune system of a mammal 
causes, mediates or otherwise contributes to a morbidity in 
the mammal. Also included are diseases in which stimulation 
or intervention of the immune response has an ameliorative 
effect on progression of the disease. Included within this term 
are immune-mediated inflammatory diseases, non-immune 
mediated inflammatory diseases, infectious diseases, immu 
nodeficiency diseases, neoplasia, etc. 
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The term “T cell mediated disease” means a disease in 

which T cells directly or indirectly mediate or otherwise 
contribute to a morbidity in a mammal. The T cell mediated 
disease may be associated with cell mediated effects, lym 
phokine mediated effects, etc., and even effects associated 
with B cells if the B cells are stimulated, for example, by the 
lymphokines secreted by T cells. 

Examples of immune-related and inflammatory diseases, 
some of which are immune or T cell mediated, which can be 
treated according to the invention include systemic lupus 
erythematosis, rheumatoid arthritis, juvenile chronic arthri 
tis, spondyloarthropathies, systemic Sclerosis (Scleroderma), 
idiopathic inflammatory myopathies (dermatomyositis, poly 
myositis), Sjögren's syndrome, systemic vasculitis, sarcoido 
sis, autoimmune hemolytic anemia (immune pancytopenia, 
paroxysmal nocturnal hemoglobinuria), autoimmune throm 
bocytopenia (idiopathic thrombocytopenic purpura, 
immune-mediated thrombocytopenia), thyroiditis (Grave's 
disease, Hashimoto's thyroiditis, juvenile lymphocytic thy 
roiditis, atrophic thyroiditis), diabetes mellitus, immune-me 
diated renal disease (glomerulonephritis, tubulointerstitial 
nephritis), demyelinating diseases of the central and periph 
eral nervous systems such as multiple Sclerosis, idiopathic 
demyelinating polyneuropathy or Guillain-Barré syndrome, 
and chronic inflammatory demyelinating polyneuropathy, 
hepatobiliary diseases Such as infectious hepatitis (hepatitis 
A, B, C, D, E and other non-hepatotropic viruses), autoim 
mune chronic active hepatitis, primary biliary cirrhosis, 
granulomatous hepatitis, and Sclerosing cholangitis, inflam 
matory bowel disease (ulcerative colitis: Crohn's disease), 
gluten-sensitive enteropathy, and Whipple's disease, autoim 
mune or immune-mediated skin diseases including bullous 
skin diseases, erythema multiforme and contact dermatitis, 
psoriasis, allergic diseases such as asthma, allergic rhinitis, 
atopic dermatitis, food hypersensitivity and urticaria, immu 
nologic diseases of the lung Such as eosinophilic pneumonia, 
idiopathic pulmonary fibrosis and hypersensitivity pneu 
monitis, transplantation associated diseases including graft 
rejection and graft-versus-host-isease. Infectious diseases 
including viral diseases such as AIDS (HIV infection), hepa 
titis A, B, C, D, and E. herpes, etc., bacterial infections, fungal 
infections, protozoal infections and parasitic infections. The 
term “effective amount” is a concentration or amount of a 
PRO polypeptide and/or agonist/antagonist which results in 
achieving a particular stated purpose. An "effective amount 
of a PRO polypeptide or agonist or antagonist thereof may be 
determined empirically. Furthermore, a “therapeutically 
effective amount” is a concentration or amount of a PRO 
polypeptide and/or agonist/antagonist which is effective for 
achieving a stated therapeutic effect. This amount may also be 
determined empirically. 
The term “cytotoxic agent” as used herein refers to a sub 

stance that inhibits or prevents the function of cells and/or 
causes destruction of cells. The term is intended to include 
radioactive isotopes (e.g., I'', I'', Y'and Re'), chemo 
therapeutic agents, and toxins such as enzymatically active 
toxins of bacterial, fungal, plant or animal origin, or frag 
ments thereof. 
A “chemotherapeutic agent' is a chemical compound use 

ful in the treatment of cancer. Examples of chemotherapeutic 
agents include adriamycin, doxorubicin, epirubicin, 5-fluo 
rouracil, cytosine arabinoside ("Ara-C), cyclophosphamide, 
thiotepa, buSulfan, cytoxin, taxoids, e.g., paclitaxel (Taxol. 
Bristol-Myers Squibb Oncology, Princeton, N.J.), and dox 
etaxel (Taxotere, Rhone-Poulenc Rorer, Antony, France), 
toXotere, methotrexate, cisplatin, melphalan, vinblastine, 
bleomycin, etoposide, ifosfamide, mitomycin C, mitox 






































































































































































